UK Patent Application ™GB .,,,2398318 ...A 



(43) Date of A Publfcation 18.08:2004 



(21) 


Appiteaclon No: 0403893.1 


(51) 


INT CL^: 








E21B 43/14 43/02 43/10 43/12 


(22) 


DateofRling: 01.11.2002 










(52) 


UK CL (Edition W ): 




Date Lodged: 20.02.2004 




E1F FAC FAC9 FJF FLA FLW 


(30) 


Priority Data: 


(56) 


Oocunrtents Cited: 




(31) 10018407 (32) 10.12.2001 (33) US 




GB2348223A QB2343091A 








QB 2257184 A US 6263972 B 


(62) 


Divfded from Application No 




US 4817712 A US 3578081 A 




0225505.7 under Section 15(4) of the Patents Act 1977 










(SB) 


Reld of Search: 






UK CL {edition W ) felF 


(71) 


Appllca'nt(8): 




INT CL^ E21B 








Other 




H».»M»iai»Ml».l k« flam BlMlliiiBlagirfal 

iHIGINporaiMI HI 1IM raVuMfUIICnl 








DapeitniMwt IP/43 Caitti Van Bylandtlaan 








30, 2698 HR Tha Hague, Nethwlandt 






(72) 


Inventoris): 








Robert Lanoe Cook 








tevRbig 








Kevin Waddell 








DavMPaulBrleeo 








(continued on next page) 







(541 Abstract Title: Motion of oubtorranwn ZOOM 



(67) An apparatus, which comprises a zonal isolation assembly positioned wfthm a wellbore that traverses a 
subterranean fomuition, comprising: one or more solid tubular .members, each solid tubular member 
Including one or more extemal seals; one or more perforated tubular members coupled to the solid 
tubular members; and a shoe coupled to the zonal isolation assembly; wherein at least one of the solid 
tubular members and the perforated tubular members are formed by a radial expansion process 
performed within the wellbore; and wherein at least one of the perforated tubular members are radially 
expanded into intimate contact with the subterranean formation. 

Also disclosed are methods and systems of isolating zones extracting materials from a producing zone* 
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ISOLATION OF SUBTERRANEAN ZONES 

Cross Itoferance To Related Applications 

TWs application is a cor^nuation-in-part of U.S. patent application serial number 
5 08/969,922. attorney dodwt numt>er 25791.69. filed on ,10/3/2001, that was a 
continuation-in-part of U.S. patent application serial numt)er 09/440,338. attorney 
docket numt)er 25791.9.02, filed on 11/15/1999, that Issued as U.S. Patent No. 
6.328.113. that claimed the twnefit of the filing date of U.S. provisional patent 
application serial humt)er 60/108.558. attorney docket numt)er 25791.9, filed on' 
10 1 1/1 6/1998, the discksures of which are incorporated herein tiy reference. 

The present applkation is related to the following: (1 ) U.S. patent applicatton serial no. 
09/454.139. attorney docket no. 25791.03.02. filed on 12/3/1999. (2) U.S. patent 
applteatton serial no. 09/510.913. attorney docket no. 25791,7 J02, filed on 2/23/2000. 

15 (3) U.S. patent applicatton serial no. 09/502.350. attorney docket no. 25791 .8.02, filed 
on 2/10/2000, (4) U.S. patent appltea^ serial no. 09/440,338, attorney docket no. 
25791.9.02. filed on 11/15/1999. (5) U.S. patent application serial no. 09/523.460. 
attorney docket no. 25791.11.02, filed on 3/10/2000, (6) U.S. patent application serial 
no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000. (7) U.S. patent 

20 application serial no. 09/511.941, attomey docket no. 25791.16.02, filed on 2/24/2000, 
(8) U.S. patent applicatfon serial no. 09/588.946, attomey docket no. 25791 .17.02. filed 
on 6/7/2000, (9) U.S. patent applicatfon serial no. 09/559.122, attomey do(*et no. 
25791.23.02, filed on 4/26/2000. <10) PCT patent applicatton serial no. 
PCTAJSOO/18635, attomey docket no. 25791.25.02, filed on 7/9/2000, (11) U.S. 

25 provistonal patent applicatkm serial no. 60/162,671 , attorney docket no. 25791 .27, filed 
on 11/1/1999, (12) U.S. provistonal patent application serial no. 60/154.047, attomey 
docket no. 25791.29. filed on 9/16/1999. (13) U.S. provisknial patent application serial 
no. 60/159.082, attorney docket no. 25791.34. filed on 10/12/1999. (14) U.S. 
provisional patent appfication serial nP. 60/159.039. attomey docket na 25791 .36. filed 

30 on 10/12/1999. (15) U.S. provisional patent applicatton serial no. 60/159,033. attomey 
docket no. 25791.37. filed on 10/12/1999. (16) U.S. provlstonal patent applicatton serial 
no. 60/212.359. attorney docket no. 25791.38. filed on 6/19/2000. (17) U.S. provisional 
patent appltoatton serial no. 60/165.228. attomey docket no.' 25791.39. fitod on 
11/12/1999, (18) U.S. provisional patent applicatton serial no. 60/221,443. attomey 
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docket no. 25791.45. filed on 7/2B/2000, (19) U.S. provisional patent application serial 
no. 60/221.645. attonney docket no. 25791.46. filed on 7/28/2000. (20) U.S. provistonai 
patent application serial no. 60/233.638. attorney docket no. 25791.47, filed on 
9/18/2000. (21) U.S. proviskinai patent application serial no. 60/237,334. attonney 

5 docket no. 25791.48, filed on 10/2/2000. (22) U.S. provisional patent applicatton serial 
no. 60/270.007. attorney docket no. 25791.50, filed on 2/20/2001; (23) U.S. provisional 
patent appiicatkx) serial no. 60^2,434. attorney docket no. 25791.51, filed on 
1/17/2001; (24) U.S. provisional patent applkatton serial no. 60/259,486. attorn^ 
docket no. 25791.52, filed on 1/3/2001; (25) U.S. provistonal patent application serial 

10 no. 60/303,740, attorney docket no. 25791.61, filed on 7/6/2001; (26) U.S. provisional 
patent applicatkxi serial no. 60/313.453, attorney docket no. 25791.59, filed on 
8/20/2001; (27) U.S. provisional patent applicatk)n serial , no. 60/317.985, attorney 
docket no. 25791.67, filed on 9/6/2001; (28) U.S. provisional patent appltoafion serial 
no. 60/3318.386. attorney docket no. 25791.67.02. filed on 9/10/2001; and (29) U.S. 

15 utiHty patent applkafion serial no. 09/969,922, attorney docket no. 25791.69, filed on 
1 0/3^001 , the disctosures of wtiteh are incorixxated herein by reference. 

Background of the Invention 
This invention relates generally to oil and gas exptoration, and in particular to Isolating 
20 certain subterranean zones to facilitate oil and gas exptoratton. 

During oil exploration, a wellbore typically traverses a numt>er of zones within a 
subterranean formatton. Some of these subterranean zones wiU produce oil and gas, 
Virile others will not. Further, it is often necessary to isolate subtenranean zones from 
25 one anottier in order to facilitate the exploration for and pnxiuction of oil arid gas. 
Existing methods for isolating subterranean productk>n zon^ in order to facilitate the 
exploratkm for and productk>n of oil and gas are complex and expensive. 

The present inventton is directed to overcoming one or more of the limltatkms of the 
30 existing processes for isolating subtenBnean zones during oil and gas exploration. 

Summary of the invention 

According to one aspect of the present inventk>n, an apparatus is provided that 
Includes a zonal isolation assembly including: one or more solid tubular members, each 



2 



solid tubular member including one or more external seals, one or more perforated 
tubular members coupled to the soBd tubular members, one or more flow control valves 
operably coupled to tHe perfbratad tubular members for oontrofllng the flow of fluidic 
materials through the perforated tubular members, one or more temperature sensore 

5 operably coupled to one or more of the perforated tubular membeis for monitoring the 
operating temperature witNn the perforated tubular membere. one or more pressure 
sensore operably coupled to one or more of the perforated tubular membere for 
' monitoring the operating pressure within the perforated tubular membere. and one or 
more How sensors operably coupted to one or more of the perforated tubular membere 

10 for monitoring the operating flow rate withbi the perforated tubular membere. a shoe 
coupled to the zonal isolaHon assembly, and a oontroHer operably coupled to the flow 
control valves, the temperature sensore. the pressure sensore, and the flow sensore for 
moniloring die temperature, pressure and flow sensore and oontrolHng the operation of 
the flow control valves. At least one of the solid tubular membere and the perfbrated 

15 tubular members are fomwd by a radial expansion process perfonned within the 
welR)ore. 

According to anctther aspect of the present invention, a method of isolating a firet 
subtenanean zone from a second subterranean zone in a wellbore is provided that 

20 Includes positioning one or more solid tubulars within the wellbore, the solid tubulare 
traversing the first subterranean zone, positioning one or more perforated tubulare 
wMNn the wellbore, the perforated tubulare travereing the second subterranean zone, 
radially expanding at least one of the primary solid tubulare and perforated tubulare 
within the wellbore. fluididy coupling the perforated tubulare and the solid tubulare, 

25 preventing the passage of fluids from the first subteaanean zone to the second 
subterranean Mne within the wellbore external to the solid tubulare and perforated 
tubulars. monitoring the operating temperatures, pressures, and flow rates wltt>in one 
or more of the perfbrated tobulare. and controlling the flow of fluWlc materials through 
the perforated tubidars as a function Of the monitored operating temperatures. 

30 pressures, and flow rates. 

According to another aspect of the present invention, a method of extracting materials 
from a producing subtenanean zone in a welltyore. at least a portion of the wellbore 
including a caOng, Is provided that includes positioning one or nwre solid tubulare 
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within the welltK)re. positioning one or more perforated tutnjlars within the wellbore, the 
perforated tubulars traver^g the producing subterranean zone, radially expanding at 
least one of the solid tubulars and the perforated tubulars within the weilbore, fiuididy 
coupling the solid tubulars with the casing, fiuididy coupling the perforated tubulars 

5 with the solid tubulars, fkridiciy isolating the producing subterranean zone from at least 
one other subtenanean zone within the wellbore, fiuididy coupKng at least one of the 
perforated tubulars with the produdng siAterrsman zone, monitoring the operating 
temperatures, pressures, and flow rates within one or iriore of the perfonsited tubulars, 
and controlling the flow of fliMic materials through the perforated tubulars as a function 

10 of the monitored operattig temperatures, pressures, and flow rates. 

According to another asped of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 
indud» means for positioning one or more solid tubulars within the weiibore, the solid 

15 tubulars traversing the first subterranean »ne, means for posiUoning one or more 
perforated tubiriars within the wellbore, the perforated tubiriars traversing the second 
subterrariean zone, means for radially expanding at iaast one of the solid tubulars and 
perforated tubulars within tiie wellbore, means for fiuididy coupling the perforated 
ttirixjlars and the soUd tubulars, means for preventing the passage of fluids from the first 

20 subterranean zone to the second subtenranean zone within the wellbore external to the 
solid tubulars and perforeted tubulars, means for monitoring the operating 
temperatures, pressures, end flow retes within one or more of the perforated tubulars, 
and means for controlling the flow of fluidic materials through the perforated tubulars as 
a function of the nxMlitorsd operating temperatures,.pres^res, and flow retes. . 

25 

According to another asped of the present invention, a system for extreding materials 
from a produdng subterranean zone in a weiibore, at least a portion of the wellbore 
Induding a casing, is provided Oiat includes means for positioning one or more solid 
tubulars wMhin the wellbore, means for positioning one or more perforated tubulars 
30 within the weiibore. the perforated tubulare traversing the produdng subten^nean 
zone, means for radially expanding at least one of the solid tutnilare and the perforated 
tubulars within the weiibore, means for fiuididy coupling the sdid tubulare with the 
casing, means for fiuididy coupflng the perforated tubulare with the solid tubulare, 
means for fiuididy isolating the produdng subterranean zpne.firom at least one other 



4 



subterranean zone within the wetlbore, means for fluididy coupling at least one of the 
perforated tubulars with the producing subterranean zone, means for monitoring the 
operating temperatures, pressures, and flow rates within one or more of the perforated 
tubulars, and means for oontrolHng the flow of fluidic materials through the perforated 
5 tubulars as a function of the monitorad operating temperatures, pressures, and flow 
rales. 

According to another aspect of the present inventioh, an apparatus is provided that 
includes a zonal isolation assernbly induding: one or rnore solid tubular inembers, each 

10 soHd tubular member including one or more external seals, one or more perfoiated 
tubular members each including radial passages coupled to the solid tubular members, 
and one or nnore solid tubular liners coupled to the interior surfaces of one or more of 
the perforated tubular niembers for sealing at least some of the radial passages of the 
perforated tubular nriembers, and a shoe coupled to the zonal isolation assembly. At 

15 least one or the solid tubular numbers and the perforated tubular members are fbmfied 
by a radial expansion process perfbnned within the wellbore, and the solid tubular 
Kners are fomned by a radial expansion process performed within the wetlbore. 

According to anotlier aspect of the present invention, a method of isolating a first 
20 subterranean zone from a second subteriBnean zone in a wellbore is provided that 
includes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, ppsitioning one or more perforated tubulars 
each including one or more radial passages within the wellbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
25 tubulars and perforated tubulars within the welibore, fluididy coupling ttie perforated 
tubulars and ihe primary solid tubulars, preventing the passage of flMids from the first 
subterranean zone to the second subtenanean zone within the weilbore external to the 
primary solid tubuters and perforated tubulars. positioning one or more soHd tubular 
liners within the interior of one or mom of thef perforated tubulars, and radially 
30 expanding and ptesticalty defonming the solid tubular liners within the interior of one or 
more of the peribrated tubulars to fluididy seal at least some of the radial passages of 
the perforated tubulars. 
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According to another aspect of the present invention^ a method of extracting materials 
from a producing subterranean zone in a wellbore, at least a portion of the wellbore 
including a casing, is provided that includes positioning one ot more solid tubulars 
within the wellltore. praitionlng one or more perforated tubulars each including one or 

5 more radial passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the solid tubulars and 
the perfbrated tubulars within the wellbore, fluididy coupling the solid tubulars with the 
casing, fiuidicly coupling .the perforated tubulars with the solid tubulars, fluidiciy 
Isolating the producing subterranean zone from at least one other subterranean zone 

10 within the wellbore, fluidiciy coupling at least one of the perforated tubulars with the 
producing subterranean zone, positioning one or nmre solid tubular liners within the 
interior of one or more of the perforated tubulars, and radially expanding and plastically 
deforming the solid tubular liners within the interior of one or more of the perforated 
tubulars to fluidiciy seal at least some of the radial passages of the perfbrated tubulars^ 

15 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zorie In a wellbore is provided that 
includes means for positioning one or more solid tubulans within the wellbore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 

20 perforated hibulars each indudtng one or more radial passages within the welibore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
exparxling at least one of the solid tubulars and perforated tubulars within the wellbore, 
means for fluidiciy coupling the perforated tubidans and the solid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the second 

25 subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars, means for positioning one or more solid tubular liners within tt)e 
interior of one or wore of the perforated tubulars, and means for radially expanding and 
plastically deforming the solid tubular liners within the interior of one or more of tte 
perforated tubulars to fluididy iseai at least some of the radial passages of the 

30 perfbrated tubulars. 

Acconling to anottier aspect of the present invention, a system for extracting materials 
from a produdng subterranean zone in a Srallbore, at least a portion of the wellbore 
induding a casing, is provided ttiat Indudes means for positioning one or more solid 
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tubulars within the welitx>re, means for positioning one or more perforated tubulars 
each induding one or more radial passages within the wellbore, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the weiibore. means for fluldicly 
5 oouplii^ the solid tubulars with the casing, means for fluididy coupling the perforated 
tubulars with the solid tubulars, means for fluididy isolating the produdng subterranean 
zone from at teast one other subterranean zone withh the wellbore, means for fluididy 
' coupling at least one of the perforated tubulars with the produdng subtenranean zone« 
means for positioning pne or more solid tUbular liners within the interior of one or more 
,10 • of the perforated tubulars, and means for radially expanding and plasticaily defomning 
the solid tubular liners within the Interior of one or more of the prorated tubulars to 
fluididy seal at least sonie off the naKiial passages of the perforated 

According to another aspect of the present invention, an apparatus Is provided ttiat 
15 includes a zonal isolation assembly induding: one or more solid tubular members, each 
sdid tubular member Induding one or more external seals, one or more perforated 
tubular noembers each induding radial passages coupled to the sdid tubular members, 
and a sealing material coupled to at least some of the perforated tubular members for 
sealing at least some of the radial passages of the perforated tubular members, and a 
20 shoe coupled to the zonal isolation assembly. 

According to another aspect of the present Invenflon. a method of isolating a first 
subtenanean zone from a second subterranean zone in a wellbore is provided that 
indudes positioning one or more solid tubulars within the wellbore, ttie solid tubulars 

25 traversing the first subterranean zone, positioning one or more perforated tubulars 
each induding one or more radial passages within the wellbore, the perforated tubulars 
traversing the second subtenranean rone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the wellbore. fluididy coupling ttte perforated 
tubutars and the primary solid tubidars, preventing the passage off fluidb from the first 

30 subterranean zone to the second subtenranean zone within the wellbore external to the 
primary solid tubulars and perforated tubuters. sealing off an annular region within at 
least one of the perforated tubulars, and injecting a hardenable fluidic seaOng material 
into the sealed annular regions of the perforated tubulars to seal off at least some of 
the radial passages of the perforated tutnilars. 
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According to another aspect of the present invention, a method of extracting materials 
* from a produdng subtenanean zone in a welitiore, at least a portion of the wetibore 
including a casing, is provided that includes positioning one or more solid tubulars 

5 within the welibore, positioning pne or more perforated tubulars each including one or 
more radial passages within the welltxNe. the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least ohe of the solid tubulars and 
the perforated tubulars within the wellbore, fluididy coupling the sofid tubulars wHh the 
casing, fluididy coupling the perforated tubulars with the solid tubulars, fluididy 

10 isolating the produdng subtennanean zone from at least one other subterranean zone 
within the wellbore. fluididy cot^ling at least one of the peiforated tubulars with the 
produdng subterranean zone, sealing off an annular region wittiin at least one of the 
perforated tubulars, and injecting a hardenat)le fluidic sealing material into the sealed 
annular rsgions of the perforated tubuiais to fseal off at least some of the radial 

IS passages of the perforated tubulars. 

According to another aspect of the present invention, a system for isdating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 
indudes means for positioning one or more solid tubuters within the wellbore, the sdid 

20 tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars each ihduding one or more radial passages within the wellbore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the sdid tubulars and perforated tubulars within the wellbore, 
means for fluididy coupling the perforated tubulars and the solid tubulars, means for 

25 preventing the passage of . fluids from the first subterranean ^e to the sejcx>nd 
subtenanean zone within the wellbore exterr^l to the primary solid tubulars and 
perforate tubulars, means for sealing off an annular region within at least one of ttie 
perforated tubulars, and means for injecting a hardenabie fluidic sealing material into 
ttie sealed annutar regions of the perforated tutHilars to seal off at least some of the 

30 radtel passages of the poforated tubuters. 

According to another aspect of the present invention, a system for extracting materials 
from a produdng subterranean zone in a wellbore, at least a portion of the v^llbore 
induding a casing, is provided that indudes means for positioning one or more sdid 

8 
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tubulars withfn the weilbore, means for positioning one or more perforated tubulars 
each including one or more radial passages within the wellbore, the perforated tubulars 
traversing the producing subtenanean zom, means for radially expanding at least one 
of the solid tubulars and the perforated tubiters withjn the weUbore, means for fluididy 

5 coupling the solid tubulars with the casing, mearis.for fluidiciy coupling the perforated 
tubulars with the solid tubidars^ means for fluidiciy teolating the producing subtenrariean 
zone from at least one other subterranean zone within the wellbore, means for fluididy 
coupling at least one of the perforated tubulars with the producing subterranean zorie, 
means for sealing off an annuler rsgion within at least one of the perforated tubulars. 

10 and nrieans for inJecUng a hardenaUe fluidic sealing nnaterial into the sealed annular 
regions of the perforated tubulars tb sear off at least sonm 
perforated tubulars. 

According to another aspect of the present invention, an apparatus Is provided that 
15 includes a zonar isolation assembly positioned within a wellbore that traverses a 
subterranean fmniation including: one or more solid tubular members, each soHd 
tubular member tnduding one or more external seals, one or more perforated tubular 
members coupled to the solid Ujbular members, and a shoe coupled to the zonal 
isolation assembly. At least one of the solid tubular members and the perforated 
20 tubular members are fomr^ by a radial expansion process performed within the 
wellbore, and at least one of the perforated tubular memt)ers are radially expanded Into 
intimate contact vrith the subterranean formation. 

Accoxllng to ariother aspect of the present invention, a method of isolating a first 
25 siAterranean zone from a second subterranean zme in a wellbore is provided that 
indudes positioning one or more solid tubulars within the wellbore, the solid tubulars 
travwslng the first subterranean zone, positioning one or more perforated tubuters 
witMh the wellbore each induding one or more radial passages, the perforated tubuters 
traversing the second subtenanean zone, radially expanding at least prie of the primary 
30 solid tubulars and perforated tubulars witHn the weHbore, radially expanding at least 
one of the perforated tubulars into intimate contad with the second subterranean zone, 
fluidiciy coupling the perforated tubuters and the solid tubulars. and preventing the 
passage of fluids from the first subterranean zone to the seqond subterranean zone 
vman the wellbore external to the sdid tobutars and perforated tubulars. 
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According to another aspect of the present invention, a method of extracting nmterials 
from a producing subterranean zone in a wellbore, at least a portion of the wellbore 
including a casing, is provided that includes positioning one or rrore solid tutMJiars 

5 within the welttxm. positioning one or more perforated lubuiars within the wellbore 
each including one or more radial passages, the perforated tubulars traversing the 
producing subtenranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within ttie wellbore, radially expanding at least one of the 
perforated tubulars into Intimate contact with the producing subterranean sone, fluididy 

10- coupling the sdid tubulars with the casing, fMdidy coupling thd perforated tubulars 
with the solid tubulars, flutdicly isolating the producing subterranean zone from at least 
one other subtenanean zone within the weilbors, and fluididy coupling at least one of 
the perforated tubulars with the prcxlucing subtenanean zone. 

15 According t6 another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone In e wellbore is provided that 
includes means for positioning one or rttore solid tubulars withrrv the wellbore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars within the wellbore each including one or more radial passages, the 

20 perforated tubulars traversing the second subtenanean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
means for radially expanding at least one of tf)e perforated tubulars into intimate 
conteot with the second subtenanean zone, means for fluididy coupling the perforated 
tubulars and the solid tubulars, and means for preventing the passage of fluids from the 

25 first subterranean zone to the second subtenanean zone within the wellbore external to 
ttie solid tubulars and perforated tubulars. 

According to another aspect of the present invention, a system for extracting materials 
from a produdng subterranean zone In a wellbore, at least a portion of the wellbore 
30 Induding a casing, is provided that includes means for positionirtg one or more solid 
tubuters within the wellbore, means for positioning one or more jperfbrated tubutars 
within the wellbore eadi induding one or more radial openings, the perforated tubulars 
traversing the produdng subterranean zone, means for radially expanding at least one 
of the sdid tubuters and the perforated tubulars within the wellbore. means for radially 
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expanding at least one of the perforated tubutars into intinnate contact with the 
producing subterranean zone, means for fluididy coupling the solid tubulars with the 
casing, means for fiuidldy coupling the perforated tubulars with the solid tubulars, 
means for fluididy isolating the producing subterranean zone from at least one other 
5 subterranean mne within the wellbcKe, and means for fluididy coupling at least one of 
the perforated tubulars with the produdng subterranean zone. 

According to another aspect erf the present invention^ an apparatus is provided that 
includes a zonal isolatton assembly posiUoned within a wellbore that traverses a 

10 subterranean formation and indudes a perforated wellbore casing, including: one or 
more sdid tubular members, eadi solid tubular men^ induding one or more extonruil 
seals, one or more perforated tubular members coupled to the solid tubular memt>ers. 
and a shoe coupled to the zonal isdation assembly. At least one of the solid tubular 
members and the perforated tubular members are fomned by a radial expansion 

15 process performed within the wellbore. and at leiast one of the perforated tubular 
members are radially expanded into intimete contact with the perforated wellbore 
casing. 

According to another aspect of the present invention, a method of isolating a first 
20 subtenranean zone from a second subterranean zone in a wellbore that indudes a 
perforated casing that traverses the second subtenranean zone, is provided that 
indudes positioning one or more^lid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
within the wellbore each Induding one or more radial passages, the perforated tubulars 
25 traversing the second subtenranean zone, radially expanding at least one of the primary 
solid tubulars and perforated tubutars within the wellbore, radially expanding at least 
one of the perforated tut)ular8 into intimate contact with the perforated casing, fluididy 
coupling the perforated tubulars and the solid tubulars. and preventing the passage of 
fluids from the first subten^nean zone to the second subterranean zone within the 
30 wellbore external to the soHd tubulars and perforated tubulars. 

Aoconiing to another aspect of the present invenflon, a method of extracting materials 
from a produdng subterranean zone in a wellbore, at least a portton of the wellbore 
induding a casing and a perforated casing that traverses the produdng subterranean 
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zone, is provided that includes positioning one or more eolid tubulars wHhln the 
wellbore, positioning one or more perforated tutHilars witNn the welllxire each including 
one or more radial passages, the perforated tutHJiars traversing the pnxludhg 
subterranean zone, radially expanding at least one of the solid tubulars and the 

5 perforated tubulars within the wellbors, radially expanding at least one of the perforated 
. tubulars into intimate oontect with the perforated casing, fluididy coupling ttie solid 
tubulars with the casing, fluididy coupling the perforated tubulars with the solid 
tubulars, fluididy isolating the produdng subterranean zone from at least one other 
subterranean zone within the wellbors, and fluididy coupling at least one of the 

10 perforated tubulars with the producing subterranean zone. 

According to another asped of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a wellbore that Includes a 
perforated casing that traverses the second subterranean zone, is provided that 

15 indudes means for positioning one or more soM tubulars within the wellbore, the solid 
tubulars traversing the first subtenanean zone, means for positioning one or more 
perforated tubulars within the wellbore each indUdIng one or more radial passages, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 

20 means for radially expanding at least one of the perforated tubulars into intimate 
conted with the perforated casing, ineans for fluididy coupling the perforated tubulars 
and the solid tubulars, and means for preventing the passage of fluids from the first 
subterranean zone to the seax)d subterranean zone within the weilbore external to the 
solid tubulars and perforated tubulars. 

25 

According to another asped of the present invention, a system for extracting matertels 
from a produdng subterranean zone in a wellbore, at least a portion of the weilbore 
indudfng a casing and a perf(»rated casing that traverses the produdng subtenanean 
zone, that indudes means for positioning one or more sdid tubulars within the 
30 wellbore, means for positioning one or more perforated tubulars within the wellbore 
each induding or>e or more radial openings, the perforated tubulars traversing the 
produdng subtenanean zone, means for radially expanding at least one of the solid 
tut^ulars and the perforated tubulars within the wellbore, means for radially expanding 
at teast one of the perforated tubulars Into Intimate contad with the perforated casing. 
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means for fluididy coupling the solid tubulars witti the casing, nraans for fliddidy 
coupling the perforated tutHJiars with the sdld tubulars. means for fluididy isolating the 
producing subtenanean zone from at least one other subterranean zone within the 
weilbore. and meare for fluididy coupling at least one of ttie perforated tubulars with 
5 the produdng subtenaniean zone. 

Aocoiding to anoth«- aspect of the present invention, an apparatus is provided that 
includes a zonal Isolation assembly including: one or more solid tubular members, each 
solid tubular member induding one or more external seals, one or more perforated 

10 tubular members each including redl^ passages coupled to the solid tubular members, 
and one or more perforated tubular linere each induding one or more radial passages 
coupled to the interior surfaces of one or more of the peifbrated tubular ment*ers. and 
a shoe coupled to the zonal isolaflon assembly. At least one of me solid tubular 
membws and tlw perfbratad tubular members are formed by a radial expansion 

15 process perfomwd within the weilbore. and the perforated tubular linere are fbnned by 
a radial expansion process perfbnmed virithin the weilbore. 

Acoonling to another aspect of the present invention, a method of isolating a first 
subterranean zone from a second subterranean zone in a vrellbore is provided that 

20 includes positioning one or more solid tubulare within the weljbore, the solid tubulars 
traversing the first subtenanean zone, positioning one or more perforated tubulars 
each Induding one or more radial parages vwthin ttie weilbore. the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the weilbore, fluididy coupling the perforated 

25 tubdars and the primary solid tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the weilbore external to the 
primary sofid tubulars and perforated tubulars, positioning one or more perforated 
tubutar Ikiers within the Interior of one or more of the perforated tubutare, and radially 
expanding and plastically defomting the perforated tidsular Bnere witMn the interior of 

30 one or more of the perforated tubulars. 

According to another aspect of the present invention, a method of extracting materials 
from a produdng subterranean zone in a weilbore. at least a portion the weilbore 
including a casing, is provided that includes positioning one or rnore solid tubulars 
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^in the welibore, positioning one or niore perforated tubulars each including one or 
more radial passages within the welibore. the perfoi^ted tubulars traversing the 
producing subtenaneari ^e, radially expanding at least one oT the solid tubulars and 
the peffbrated tubulars within the welibore. fluldlcly coupling the solid tubulars with ttie 

5 casing, fluidicly coupling the perforated tubulars with the solid tubulars. fluldicly 
isdafing the producing subterranean zone from at least one other subterranean zone 
within the welibore, fluidicly coupling at least one of tte perforated tubulars with the 
producing sulAenanean zone, positioning one or nK)re perforated tubular liners within 
the interior of one or more of the perforated tubulars. and radially expanding and 

10 friasticaHy defonning the perforated tubular liners within the interior of one or more of 
the perforated tubulars. 

AccOTfing to another aspect of the present invention, a system for isolating a first 
subtenanean zone from a second subtenranean zone in a welibore is provided that 

1 5 indudss means for positioning one or more solid tubulars within the welibore. the solid 
tubulars traversihg the first subterranean zone, means for positioning one or more 
perforated tubUars each Including one or more radial passages within the welibore, the 
peifdrated tubulars traversing the second subterranean zone, means for radially 
. expanding at least one of the solid tubulars and perfonated tubulars within the welibore, 

20 means for fluidicly coupling the perforated tubulars and the solid tubulars, means, for 
preventing the passage of fluids from the first subten-anean zone to the second 
siAterranean zone within ti>e welibore external to the primary solid tubulars and 
perforated tubulars, means for positioning one or more perforated tubular liners within 
ttie interior of one or more of the perforated tubulars, and means for radially expanding 

25 and ptasticaliy defonning the perforated tubular liners wittiin the interior of one or more 
of the perforated tubulars. 

According to another aspect of the present invention, a system for extreicUng materials 
from a produdng subtenanean zone in a weifoore. at least a portion of the welibore 
30 including a casing, is provided ttiat includes means for positioning one or more solid 
tubulars wHhin the welibore, means for positioning one or nrKHe perforated tubulars 
each including one or more radial passs^ within the welibore, ttie perforated tubulars 
traversing ttie producing subterraneah zone, means for radially expanding at least one 
of ttie solid tubulars and tt>e perforated tubulars within ttie welibore, means for fluidicly 
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coupling the soHd tubulars with the casing, nneans for fluididy coupling the perforated 
tubulars with the solid hibulars, nieans for flukJidy isdating the producing subterranean 
zone from at least one other subterranean zone within the wellbore, nneans for fluididy 
ooupling at least one of the perforated tubulars with the produdng subterranean zone, 
5 means for positioning one or more perforated tubular liners within the interior of one or 
more of the perforated tubulars, and means for radially expanding and plastically 
defonming the perforated tubular liners within the interior of one or more of the 
perfbrated tubulars. 

10 Aooofding to another aspect of the present invention, an apparatus is provided that 
Indudes a zonal isolation assembly including: one or more solid tubular members, each 
solid tubular member induding one or more external seate, two or more perforated 
tubular members each induding radial passages coupled to the solid tubular members, 
and one or more one-way vcrives for oontroilably fluididy ooupling the perforated 

15 tubular members, and a shoe coupled to the zonal isolation assembly. At least one of 
the soHd tubular members and the perforated tubular members are fonned by a radial 
expansion process performed within the wellbore. 

According to another aspect of the present invention, a method of isolating a first 
20 subterranean zone from a second subtenranean zone having a plurality of produdng 
zones in a wellbore i^ provided that indudes praitioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing tt^ first subtenanean zone, positioning 
two or more perforated tutnilars each induding one or more radial passages within the 
wellbore, the perforated tubulars traversing the second subtenranean zone, radially 
25 expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
fluididy coupling the perforated tubulars and the primary sdid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subtenranean zone 
v^thin the wellbore external to the primary solid tubulars arid perforated tubulars, and 
preventing fluids from passing from one of tte produdng zones that has not been 
30 depleted to one ofthe produdng zones that tias been depleted. 

According to another aspect of the present Invention, a method of extracting materials 
from a wellbore having a plursriify of produdng subtenanean zones, at least a portion of 
the welibore including a casjngi Is provided ttiat indudes positioning one or more solid 

15 



tubulars within the wellbore, positioning two or more perforated tubulars each including 
one or more radial passages within the weiltxm, the perforated tubulars traversing the 
producing subterranean zories* radially expanding at least one of the solid tubulars and 
the perforated tubulans within the weHbore. fluididy. coupling the solid tubulars with the 
5 casing, fluididy coupHng the perforated tubulars with the solid tubulars, fluidicly 
isolating the producing subtenranean zone from at least one other subterranean zone 
within the wellbore, fluididy coupling at least one of the perforated tubulars with tiie 
produdng subten^nean zone, pn^nting fluids from passing from one of the produdng 
zones that has not been depleted to one of the produdng zones that has been 
10 depleted. 

According to another aspect of the present invention, a system for isdating a finst 
subtenranean zone from a second subtenranean zone having a plurality of produdng 
zones in a weilbore is pro>dded that Indudes means for positioning one or more solid 

15 taJbuiars within the weilbore, the solid tubulars traversing the first subtenanean zone, 
means for positioning one or more perforated titulars each including one or more 
radial passages within the weilbore, the perforated tubulars traversing the secorid 
subtenranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the weilbore, means for fluididy coupling the perforated 

20 tubulars arid the solid tubulars, means for preventing th6 passage of fluids from the first 
subterranean zone to the seoond subterranean zone within the weilbore extemal to the 
primary solid tubulars and perforated tubulars, means for positioning one or more 
perforated tubular liners within the Interior of one or wore of the perforated tubulars, 
and means for preventing fluids fttmi passing from one of the produdng zones that has 

25 not been depleted to one of the produdng zones that has been depleted. 

According to another aspect of the present invention, a system for extracting materials 
from a plurality of produdng subterranean zones in a weilbore, at least a portion of the 
weilbore induding a casing, is provided that indudes means for positionir^ one or 
30 more solid tubulars within the weilbore, means for positioning one or more perforated 
tubulars each indqding one or more radial passages within the weHbore, the perforated 
tubulars traversing the produdng subterranean zones, means (or radialy expanding at 
least one of the solid tubulars and the perforated tubuims within the weilbore, means 
for fluididy coupling the solid tubulars with the casing, means for fluididy coupling the 
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perforated tubulars v^th the solid tulHilars, means for flukficly isdatirig the producing 
subterranean zone from at least one other subterranean zone within the wellbjore, 
means for fluldldy coupling at least one of the perforated tubulars with the producing 
subterranean zone, means for positioning one or more perforated tubular liners within 
5 the interior of one or more of the perforated tubulars. and means for preventing fluids 
from passing from one of the producing zones that has not been depleted to one of the 
producing zones that has been depleted. 

According to another aspect of the prssent invention, an apparatus for extracting 
10 geothemnal energy from a subterranean formation containing a source of geothermal 
energy is provided that includes a zonAl isolation assembly positioned withih the 
subterranean fbnmation Including: one or more solid tubular members, each solid 
tubular member Ihciuding one or rnorB external seals, one or more perforated tubular 
mwnbers each including radial passages coupled to the solid tubular members, and 
15 one ormore perforated tid>ular liners eac^ including one or more radial passages 
coupled to the Interior surfaces of one or more of the perforated tubular members, and 
a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are formed by a radial expansion 
process perfomned within the wetlbore. 

20 

According to another aspect of the present invention, a method of isolating a first 
subtenranean zone from a second subtenBnean zone including a source of geothermal 
energy in a weHbore is provided that includes positioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subtenBnean zone, positioning 

25 one or more perforated tubulars each Including one or more radial passages within the 
welibore, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the solid tubulms and perforated tubulars within the wsllbore, 
fluididy coupling the perforated tubutos and the primary solid tubulars, preventing the 
passage of fluids from the flret subterranean zone to the second subterranean zxsm 

30 within the welibore extemal tp the primary solid tubulars and perforated tubulars, 
positioning one or more perforated tubulqr liners within the Interior of one or more of 
the perforated tubulars, and radially expanding and plastically deforming the perforated 
tubular liners within the Interior of one or more of the perforated tubulars. 
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According to another aspect of the present invention, a method of extracting 
geothenmal energy from a subten^nean geothermal zone in a wellbore, at least a 
portion of the welit)ore including a casing, is provided that includes positioning one or 
more solid tubulars within the wellbore, positioning one or more perforated tubulars 

5 each Including one or more radial passages within the wellbore, the perforated tubulars 
traversing the subterranean geothermal zone, radially expanding at least one of the 
solid tubulars and the perforated tubulars within the wellbore, fluldlcly coupling the solid 
' tubulare with the casing, fluidicly coupling the perforated tubulars with the solid 
tubulare» fluididy Isolating the subterranean geotherrnai s)ne from at least one other 

iO • subtenranean zone Within the wellbore, and fkildldy coupling at least one of the 
perforated tubulare with the subterranean geothermal zone. 

According to another aspect of the present invention, a system for isolating a firet 
subterranean zone from a second geothennal subtenranean zone in a wellbore is 

15 provided that includes means for positioning one or more solid tubulare within the 
weilbora, the solid tubulare traversing the first subterranean zone, means for 
positioning one or more perforated tubulars each induding one or more radial 
passages within the wellbore, the perforated tubulare travereing the second geothermal 
subtenanean zone, means for radially expanding at least one of the solid tubulare and 

20 perfbrated tubulare within the wellbore* means for fluidicly coupling the perforated 
tubulare and the solid tubulare, and mearis for preventing the passage of fluids from the 
firet subterranean zone to the second geothermal subterranean zone within the 
vrellbore external to the primary solid tubulare and perforated tubulare. 

25 According to another aspect of the present invention, a system for extracOng 
geothermal energy from a subterranean geothennal 7X)ne in a wellbore, at least a 
portion of the welit>ore including a casing, is provided that includes means for 
positioning one or more solid tubulare within the wellbore, means for positioning one or 
more perforated tubulare each including one or more radial passages within the 

30 welltK>re, the perforated tubulare traversing the subterranean geothermal zone, means 
for radially e)q>anding at least one of the solid tubulare and the perforated tubulare 
within the wellbore, mean^ for fluidicly coupling the solid tubulare with the casing, 
means for fluidicly coupling the perfbrated tubulare with the solid tubulare, me^ans for 
fiuidldy isolating die subterranean geothenmal mne from at least one other 
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subterranean zone within the wellborB, and means for fluidlcly coupling at least one of 
the perforated tubulars with the subterranean geothermal zone; 

Aocoiding to another aspect of the present invention, an apparatus to provided that 
S includes a zonal isolation assembVirtduding: one or more sotM tubular ntembm 
solid tubular member including one or more external seals, one or more perforated 
tubular members each including one or mors radial passages coupled to the solid 
tubular members, and a shoe coupled to the zond isolation assembly. At least one of 
ttw solid tubular members and the perfoFE^ tubular inembers are fonned by a radi^^ 
10 expansion process performed within the wellbore. and the radial passage of at least 
one of the perforated tubular members are cleaned by further radial expansion of the 
perforated tubular members within the wellbore. 

Acooiding to another aspect of the present Invention, a method of isolating a first 
15 subterranean zone fifom a second subtenanean zone in a wellbore is provided that 
Includes poctRloning one or mors sofid tubulars within the wellbore. the solid tubulars 
traver^ the first subterranean zone, positfoning one or more perforated tubulars 
within the wellbore each inchiding one or more radial passages, the perforated tubulars 
traversing the second subterranean zone, radially expanding at teast one of the primary 
20 solid tubulars and perforated tubulars within the wellbore, fluldldy coupling the 
perforated tubulars and the solid tubulars, preventing the passage of fluids from the 
first subtenanean zone to the second subterranean s>ne wthin the wellbore external to 
the solid tubulars and perforated tubulars, and cleaning materials from the radial 
passages of at least one of the perforated tubulars by further radial expansion of the 
25 perforated tubidars within the wellbore. 

According to another aspect of the present invention, a method of extracting materials 
from a producing subterranean zone in a welbore. at least a portioh of the weHbore 
including a casing, is provided that Includes positioning one or more solid tubulars 
30 within the wellbore. positioning one or more perforated tubulars within the wellbore 
each including one or more radial passages, the perforated tubulars traversing the 
producing subtanwiean zonor radially expanding at least one of the solid tubuters and 
the perforated tubulars within the wellbore. fiuidlcly coupling the solid tubulars with the 
casing. fluicMdy coupling the perforated tubulars with the solid tubuters, fluidiciy 
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isoiating the produdng subterranean zone'?rom at least one other subten^nean zone 
within the weilbore, flutdidy coupling at least one of the perforated tubulars with the 
producing subtenBnean zone, inonitoring the operating temperatures, pressures, and 
flow rates within one or more of the perforated tul>ulars, and deanirig materials from 
5 the radial passages of at least one of the perforated tubulars by further radial 
expandon of the perforated tubulars wilhbi the weilbore. 

Aocording to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone In a weilbore is provided that 

10 includes means for positioning one or mora solid tubulars within the weilbore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or nmre 
perforated tubulars within the wellbore each Including one or more radial passages, the 
perforated tubirtars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars v^hi the weilbore, 

IS means for fluididy coui^ing the perforated tubulars and the solid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the weilbore external to the solid tubulars and perforated 
tubulars, and means for cleaning rnatarials from the radial passages of at least one of 
the perforated tubulars by further radial expansion of the perforated tubulars within the 

20 weilbore. 

According to another aspect of the present invention, a system for extracting materials 
from a producing subterranean zone in a wellbore, at least a portion of the weilbore 
including a casing, is provided that indudes means for positioning one or more solid 

25 tubulars within the wellbore, me^ for positioning one or more perforated tubulars 
wfthin the wellbore each induding one or more radial passages, the perforated tubulars 
traversing the produdng subtenBnean zone, means for radially expanding at least one 
of the s^id tubulars and the perforated tubulars within the wellbore, means for fluididy 
coupling the solid tubulars with the casing, means for fluididy coupling the perforated 

30 tubulars with the solid tubulars, means for fluididy isolating the produdng subterranean 
zone from at least one other subterranean zone within the vrallbore, means for fluididy 
coupling at least one of the perforated tubulars with the produdng subterranean zone, 
and means for cleaning materials from the radial passc^es of at teast one of the 
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peifbrated tubulars by further radial expansion of the perforated tubulars within the 
wellbofe. 

Brief Description of the Drawings 

FIG. 1 is a fragnnentary cross-sectional view illustrating the isolation of subterranean 
5 zones. 

Fig. 2a is a cross sectional illustration of the piaoenrient of an illustrative embodiment of 
a system for isolating subterranean zones within a borehole. 

10 Fig. 2b is a cross sectional Illustration of the system of Fig. 2a during the injection of a 
fluidic material Into the tubular support member. 

Fig. 2c is a cross sectional illustration of the system of Fig. 2b white pulling the tubuter 
expanston cone out of the wellbore. 

15 

Fig. 2d is a cross sectional illustration of the systern of Fig. 2c after the tubular 
expansion cone has been oomptetely pulled out of the wellbore. 

Fig. 3 is a cross sectional illustration of an illustrative embodiment of the expandable 
20 tubular members of the system of Fig. 2a. 

Fig. 4 is a flow chart illustration of an illustrative embodiment of a method for 
manuHacturing the expandatrte tubular member of Fig. 3. 

25 Fig. 5a is a cross sectkmat illustration of an illustrative embodiment of the upsetting of 
the ends of a tubular member. 

F^. 5b is a cross sectional illustration of the expandable tubular member of Fig. 5a 
after radially expanding and plastically defonning the ends of the expandabte tubular 
30 member. 

Fig. 5c is a cross sectional illustration of the expandabte tubuter merTd>er of Fig. Sb 
after fbmriing threaided connections on the ends of the expandabte tubuter member. 
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F^lg. 5d is a cross sectional illustration of the expandable tubular member of Fig, 5c 
after coupling sealing niennbers to the exterior surtece of the intenmediate unexpended 
portion of the expandable tubular member. 

5 Fig. 6 is a cross-sectional illustration of an exemplary embodiment of a tubular 
expansion cone. 

Fig. 7 is a cross-sectional illustration of an exemplary embodiment of a tubular 
expansion cone. 

10- 

Fig. 8 is a fragmentary cross sectioral illustration of an altemath^e embodiment of the 
system for Isolating subtenranean zones of Fig. 1 . 

Fig. 9 is a fragmentary cross sectional illustration of an embodiment of a method for 
IS lining one of the perforated tubular members of the system for isolating subterranean 
zones of Fig. 1 with a soRd tubular liner. 

Fig. 10 is a fragmentary cn>ss sectionai illustration of an embodlnrtent of a method for 
sealing one of the perforated tubular members of the system for isolating subterranean 
20 zonesof Fig. 1 with a hardenablefluidic sealing material. 

Rg. 1 1 is a fregmentary cross sectional illustration (rf an embodiment of a method for 
coupling one of the perforated tubular members of the system for Isolating 
subterranean zones of Fig. 1 with the surrounding subterranean fomiation. 

25 

Rg. 12 is a fragmentary cross sectional illustration of an embodiment of a method for 
coupling one of ttie perforated tubular memb^ of the system for isolating 
subterranean zones of Fig. 1 with a surrounding perforated wellbore casing. 

30 Fig. 13 is a fragmentary cross sectional illustration of an embodiment of a method for 
lining one of the perforated tubular members of the system for Isolating subterranean 
zones of Fig. 1 with another perforated tubular member. 
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Fig. 14 is a fragmentary cross sectional illustration of an alternative embodiment of the 
system for isolating subterranean zones of Fig. 1 that includes a one-way valve for 
preventing flow from a producing zone into a depleted zone. 

5 Fig. 15 is a fragmentary cross siecUonal illustration of an altemative embodiment of the 
system for isolating subterranean zones of Fig. 1 1n which the system is used to extract 
geothenmal energy firqm a subterranean geothemnal zone. 

Datatlad Description of the Illustrative EmlKKllmefits 

10 An apparatus and method for isolating one or nnore subterranean zones fixMn one or 
more other subterranean zones is provided. The apparatus and methdd penmits a 
producing zone to be isolated from a nonprodudng zone using a combination of solid 
and slatted tubulars. In the production mode, the teachings of the present disclosure 
may be used in combination with oonventlonaL well Icnown, production completion 

15 equipment and methods using a series of packers, solid tubing, perforated tubing, and 
sliding sleeves, which win be inserted into the disclosed apparatus to penult the 
oommingHng and/or isolation of the subterranean zones from each other. 

Referring to Fig. 1, a wellbore 105 including a casing 110 are positioned In a 
20 subterrar)ean formation 115. The subtenranean formation 115 indudes a number of 
productive and non-productive zones, including a water zone 120 and a targeted oil 
sand zone 125. During exploration of tlie subterranean formation 115, the wellbore 
105 may be extended in a well known manner to traverse the various pnxluctive and 
non-productive zones, irududing the water zone 120 and the targeted oil sand zone 
25 125. 

In a preferred embodiment, In order to fluidldy isolate the water zone 120 from the 
targeted oil sand zone 125, an apparatus 130 is provided that includes one or more 
secttons of solid casing 135. one or more external seals 140, one or ftwB sections of 
30 perforated casing 145, one or more intermediate se<^ons of soiki casing 150, and a 
solid shoe 155. In several exemplary embodiments, the perforated casing 145 indudes 
one or more radial passages. 
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The solid casing 135 provides a fluid conduit that transniits fluids and other materials 
from one end of the solid casing 1 35 to the other end of the isolld casing 135. The solid 
cashg 135 nnay comprise any numt>er of conventional oommerdalty availat>le sections 
of solid tubular casing such as, for example, oilfieid.tutKilars fet>ricated from chromium 
5 steel or filmrglass. In a preferred erhtxxiiment, the solid casing 135 comprises oilfield 
tubulars availat>le from various foreign and domestic steel mills. 

The solid casing 135 is preferat>ly coupled to the casing 110. The solid casing 135 
may be coupled to the casing 110 using any numl>er of conventional commercially 
10 available processes such as, for exarhple, welding, slotted and expandable connectors, 
or expandable solid connectors. In a preferred embodiment, the solid casing 135 is 
coi4)led to the casing 1 10 by using expandable solid cmnectors. The solid casing 135 
may comprise a plurality of such solid casing 1 35. 

15 The solid casing 135 is preferat>iy coupled to one more of the perforated casings 145. 
The solid casing 135 may be coupled to the perforated casing 145 using any number of 
conventional commerdaHy available processes such as, for example, welding, or 
slotted and expandable connectors. In a preferred embodiment, the solid casing 135 is 
coupled to the peribratad casing 145 by expandable soUd cmnectors. 

20 

In a preferred embodiment, the casing 135 includes one nrare valve members 160 for 
controlling the flow of flirids and other materials within the interior region of the casing 
135. In an alternative embodiment, during ttie production niKxie erf operation, an 
Intemal tubular string with various arrangements of padcers, perforated tubing, sliding 
25 sleeves, and valves may be employed within the apparatus to provide various options 
for conuningling and isolating subterranean zones from each other while providing a 
fluid path to the surface. 

In a particulariy preferred errrixxiiment, tlie casing 135 is placed Into the wellbors 105 
30 by expanding the casing 135 in the radial direction into Intimate contact with the interior 
w^ of the wellbore 105. The casing 135 may be expanded in tlie radial direction 
using any number of conventional commercially available riiethods. 
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The seals 140 prevent the passage of fluids and other materials within the annular 
region 165 between the solid casings 135 and 150 and the wellt)Ore 105. The seals 
140 may comprise any number of conventional commercially available sealing 
materials suitable for sealing a casing in a wellbore such as. for example* lead, nibber 

5 or epdxy. In a preferred embodiment, the seals 140 comprise Stratalok epoxy material 
available from Halliburton Energy Services. The perforated casing 145 permits fluids 
and otiier materials to pass Into and out of the interior of the perforated casing 145 
from and to the annular region 165. In this manner, oil and gas may be produced from 
a producing subterranean ixx^ within a subterranean fomiation. The perforated 

10 casing 145.may comprise any number of oonvenUonal commerdafiy available secUons 
of slotted tubular casing. In a preferred embodiment, the perforated casing 145 
comprises expai^able slotted tubular casing available from Petroline In Aberdeen, 
Scotland. In a particularty preferred embodiment, the perforated casing 145 comprises, 
expandable slotted sandscreen tubular casing available from Petroline' tn Aberdeen, 

IS Scotland. 

The perforated casing 145 Is preferably coupled to one or more solid casing 135. The 
perforated casing 145 may be^ coupled to the solid casing 135 using any numt)er of 
conventional commercialiy available processes such as. for example, welding, or 
20 slotted or solid expandable connectors. In a prefened embodiment, the perforated 
casing 145 Is coupled to the solid casing 135 by expandable solid connectors. 

The perforated casing 145 is preferably coupled to one or more intermediate solid 
casings 150. The perforated casing 145 may biB coupled to the intennedldte solid 
25 ' casing 150 using any number of con>/entional commercially a>^ilable processes such 
as, for example, welding or expandable solid or slotted cmnectore. In a preferred 
embodiment, the perforated casing 145 is coupled to the intemiediate solid cashg 150 
by expandable solid connectore. 

30 The last perforated casing 145 is preferably coupled to the shoe 155. The last 
perforated casing 145 may be coupled to the shoe 155 using any number of 
conventional commercially avjailable processes such as, for example, welding or 
expandable solid or slotted connectors. In a preferndd entfxxliment, the last perforated 
casing 145 is coupled to the shoe; 155 fay an expandable solid connector. 



In an altemative embodiment, the shoe 155 is ooupled direcUy to the last one of the 
intermediate solid casings 150; 

5 In a preferred ernbodiment, the perforated casings 145 are positioned within the 
welKxm 105 by eiqpanding the peiforatsd casings 145 in a radial direction into intimate 
contact with the interior walls of the wellbore 105. The perforated casings 145 may be 
expanded in a radial direction using any number of conventional commercially available 
processes. 

10 

The Intermediate solid casing 150 permits fluids and other materials to pass between 
adjacent perforated casings 145. The intermediate solid casing 150 may comprise 
any number of conventional commercially available sections of solid tubular casing 
such as. for example, oilfield tubulars fabricated from chromium steel or fiberglass. In 
IS a preferred embodiment, the intemnedlate solid casing 150 comprises oilfield tubulars 
available from foreign and domestic steel mflls. 

The intermediate solid casing 150 is preferably coupled to one or more sections of the 
perforated casing 145. The intennediate solid casing 150 m^ be coupled to the 
20 perforated casing 145 using any number of conventional commercially available 
processes such as, for example, welding, or solid or slotted e)q3andable connectors. In 
a preferred embodiment the intennediate solid casing 150 Is coupled to the perforated 
casing 145 by expandable solid connectors. The intermediate solid casing 150 may 
comprise a plurality of such intenfnediate solid casing 150. 

25 

In a preferred embodiment the each intennediate solid casing 150 includes one more 
valve members 170 for controfllng the flow of fluids and other materials within the 
interior region of the intennediate casing 150. In an alternative embodiment as will be 
recognized by persons having ordinary skill in the art and the benefit of the present 
30 disclosure, during the production mode of operation, an Internal tubular string with 
various anangements of packers, perforated tubing, sliding sleeves, and valves may be 
emptoyed within the apparatus to provMe various options for commingling and isolating 
subterranean zones from each other while provMing a fluW path to the surface. 
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In a particularty preferred embodiment, the intenradiate casing 150 is placed into the 
* wellbore 105 by expanding the intemiMiate casing 150 in this radial direction into 
Intimate contact with the interior walls of the wellt)ore 105. The intenmdlate casing 
150 may be expanded in the, radial direction using any number of conventional 
5 commercially available methods. 

In an alternative embodiment, one or more of the intennhediate solid casings 150 may. 
be omitted. In an alternative prefenred embodiment, one or more of the perforated 
casings 145 are provided with one or more seals 140. 

10 

The shoe 155 provides a support meml>er for the apparatus 130. in this rnanner, 
various producHm and exploratidn tools may be supported by the show 150. The shoe 
150 may comprise any number of conventional commerdatiy avail9t>le shoes suitable 
for use in a wellbord such as, for example, cement filled shoe, or an aluminum or 
15 composite shoe. In a preferred embodiment, the shoe 150 comprises an aluminum 
shoe availabte from Haliiburton. In a preferred embodmenft, the shoe 155 is selected 
to provide sufficient strength in compression and tension to pemiit the use of high 
capacity production and exploration tools. 

20 In a particularly preferred embodiment, the apparatus 130 includes a plurality of solid 
casings 135» a plurality of seals 140, a plurality of perforated casings 145, a plurality of 
Intermediate solid casings 150, and a shoe 155. More generally, the apparatus 130 
may comprise one or more solid casings 135, each with one or mem valve^mbers 
160, n perforated casings 145, n-1 intenrhediate solid casings 150, each with one or 

25 nK>re valve members 170, and a shoe 155. 

During operation of the apparatus 130, oil and gas may be controliably produced from 
the targeted oil sand zone 125 using the perforated casings 145. The oil and gas may 
then be transported to a surface location using the solid casing 135. The use of 
30 intermediate solid casings 150 with valve nDembers 170 permits isolated sections of the 
zone 125 to be selecHvety isolated for production. The seals 140 permit the zone 125 
to be fluididy isolated from the zone 120. The seats 140 further penults isolated 
secttons of the zone 125 to be fluididy isolated from each other. In this manner, the 
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apparatus 130 permits unwanted and/or non-productive subterranean zones to be 
fluidicly isolated. 

In an alternative embodiment, as wlH be recognized by persons having ordinary sidll in 
5 the art and also having the ben^ of the preserrt disclosure, during the production 
mode of operation, an internal tiAular string with various arrangements of padcers. 
perforated tubing, sliding sleeves, and valves may be enployed within the apparatus to 
providB various options for commingHng and Isolaling subterranean zones from each . 
other while providbig a fluid path to the surface. 

10 

In several'altemative embodiments, the solid casing 135, the perforated casings 145, 
the intermediate sections of sofid casing 150, and/or the solid shoe 155 are rBdialiy 
expanded and piasUcaRy defwmed within the wetlbore 105 in a conventional manner 
and/br using one or more of the methods and apporatus disclosed In one or more of 

15 the following: (1) U.S. patent application serial no. 09^54,139. attorney docket no. 
25791.03.02. filed on 12/3/1999. (2) U.S. patent application serial no. 09/510,913, 
attorney docket no. 25791.7.02. filed on 2/23/2000, (3) U.S. patent appiicatkm serial 
no. 09/502,350. attorney docket no. 25791.8.02, filed on 2/10/2000. (4) U.S. patent 
applicatk)n serial no. 09/440.338, attorney docket no. 25791.9.02. filed on 11/15/1999. 

20 (5) U.S. patent application serial no. 09/523.460, attorney docket no. 25791 .1 1 .02, filed 
on 3/10/20Q0, (6) U.S. patent applicatton serial no. 09/512.695, attorney docket no. 
25791.12.02, filed on 2/24/2000, (7) U.S. patent appltoation serial no. 09/511.941. 
attomey docket no. 25791.16.02. filed on 2/24/2000, (8) U.S. patent application serial 
no. 09/588.946. attomey docket no. 25791.17.02, filed on 6/7/2000, (9) U.S. patent 

25 applteatton serial no. 09/559.1 22, attomey docket no. 25791 .23.02, filed on 4/26/2000, 
(10) PCT patent applicatton serial no. PCT/USOQ/18635, attomey docket no. 
25791.25.02. filed on 7/9/2000, (11) U.S. provistonai patent applteatton serial no.. 
60/162,671. attomey docket no. 25791.27, filed on 11/1/1999, (12) U.S. prwisfonai 
patent application serial no, 60/154,047. attomey docket no. 25791.29. filed on 

30 9/16/1999. (13) U.S. provlsiohai patent applicatton serial no. 60/159,082. attom^ 
docket no. 25791.34. filed on 10/12/1999. (14) U.S. provMonal patent application serial 
no. 60/159.039. attorney docket no. 25791.36. filed on 10/12/1999. (15) U.S. 
provisional patent application serial no. 60/159.033. attomey docket na 25791.37. fited 
on 10/12/1999. (16) U.S. provistonal patent appltoation serial np. 60/212.359. attorney 
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docket no. 25791.38. filed on 6/19/2000, (17) \J.S. provisional patent application serial 
no. 60/165.228, attorney docket no. 25791.39, filed on 11/12/1999. (18) U.S. 
provisional patent appllcatk>n serial no. 60/221,443, attorney docket no. 25791.45, filed 
on 7/28/2000, (19) U.S. provisional patent application serial no. 60/221,645, attorney 
5 docket no. 25791.46. filed on 7/28/2000, (20) U.S. provisfonal .patent application serial 
no. 60/233,638. attorney docket no. 25791 .47. filed on 9/18/2000, (21) U.S. provisional 
patent ^plication serial no. 60/237,334. attorney docket no. 25791.48, fUed on 
10/2/2000, (22) U.S. piovistonal patmt appfication serial no. 60/270.007. attonney 
docket no. 25791.50. filed on 2^0/2001; {23) U.S. proviskxial patent applicatkm serial 

10 no. 60/262.434. attonriey docket no. 25791.51. filed on 1/17/2001; (24) U.S. provistonai 
patent application serial no. 60/259,486. attorney docket no. 25791.52. filed on 
1/3/2001; (25) U.S. provisional patent applteation serial no. 60/303.740. attorney docket 
no. 25791.61. filed on 7/6/2001; (26) U.S. proviskNiai patent appicaUon serial rio, 
60/313.453. attorney docket no. 25791.59. filed on 8/20/2001; (27) U.S. provisional 

15 patent application serial no. ' 60/317.985. attorney docket no. 25791.67. filed on 
9/6/2001 ; (28) U.S. pioviskmal patent application serial no. 60/318.386. atfamiey dod(et 
no. 25791.67.02, filed on 9/10/2001; and (29) U.S. utility patent applteation serial no. 
09/969.922. attorney docket no. 25791 .69, filed on 10/3/2001, ttie disctosures of whk^ 
are incorporated herein tiy reference. In an exemplary embo(fiment. the radial 

20 dearanoes between ttie radially expanded ^Id casings 135. perforated casings 145. 
intennedlate sections (rf solid casing 150. and/or ttie solid shoe 155 and Vhe welll)ore 
105 are ellrranated ttwr^ eliminating the annulus t)et«veen the sdkl casings, the 
perforated casings 145, ttw intemiediate sections of solid casing 150, and/or ttte solkl 
shoe 155 and ttie welR)ore 105. In ttiis manner, ttie optioriat need for filling the annukjs 

25 witti a filler material such as, for example, gravel, may be eliminated. 

Refenlng to Figs. 2a-2d, an illustrative embodiment of a system 200 for isolating 
subterranean formations includes a tubular support member 202 ttiat defines a 
passage 202a. A tubular expanskMi cone 204 ttiat defines a passage 204a is coupled 
30 to an end of ttie tubular support member 202. In an exemplary embodiment, the 
taibuiar expansion cone 204 includes a tepered outer surfece 204b for reasons to be 
described. 
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A pre-expanded end 206a of a first expandable tubular member 206 that defines a 
passage 206b is adapted to mate with and be supported by the tapered outer surface 
204b of the tubUldr expansion cone 204. The first expiandable tubular member 206 
ftirther Includes an unexpended intermediate portion 206c, another pre-expanded end 
5 206d« and a sealing member 206e coupled to the exterior surface of the unexpended 
intemnediate portion, in an exemplary embodiment, the inside and outside diameters of 
the pre-expanded ends, 206a md 206d, of the first expandable tubular member 206 
are greater than the inside and outside diameters of the unexpended intemnediate 
portion 206c. An end 208a of a shoe 208 is coupled to the pre-expanded end 206a of 
10 the first expandable tubular member 206 by a conventior^d threaded connection 

An end 210a of a slotted tubular member 210 that defines a passage 210b is coupled 
to the other pre^xpanded end 206d of the first expandable tubular rheiDber 206 by a 
conventional threaded connection.. Another end 210c of the slotted tubular member 

15 210 Is coupled to an end 212a of a slotted 4ubuiar member 212 that d^nes a passage 
212b by a convenHonai threaded connection. A pre-expanded end 214a of a second 
expandable tubular member 214 that defines a passage 214b is coupled to the other 
end 212c of the tubular member 212. The second expandable tubular member 214 
further includes an unexpended intennediate portion 21 4c, another pre-expanded end 

20 214d, and a sealing member 214e coupled to the exterior surface of the unexpended 
Intenrndiate portion, in an exemplary embodiment, the inside and outside diameters of 
the pre-expanded ends, 214a and 214d, of the second expandable tubular member 
214 are greater than the inside and outside diameters of the unexpended intemnediate 
portion 214a 

25 

An end 216a of a slotted tubular member 216 that defines a passage 216b is coupled 
to the other pre-expanded end 214d of the second expandable tubular member 214 by 
a conventional threaded connection. Another end 216c of the slotted tubular member 
216 is coufrfed to an end 218a of a slotted tubular member 218 that defines a pas^e 
30 218b by a conventional threaded oonnectibn. A pre-expanded end 220d of a third 
e^^andaMe tubular member 220 that defines a passage 220b is coupled to the other 
end 216c of the slotted tubular member 218. The third expandable tubular member 
220 further includes an unexpended intenmediate portion 220c. another pre-expanded 
end 220d, and a sealing member 220e coupled to the exterior surface of the 
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unexpended intermediate portion. In an exemplary embodiment, the inside and outside 
diameters of the pre-expanded ends. 220a and 220d, of the third expandabie tubuiar 
member 220 are greater than the inside and outside diameters of the unexpended 
intermediate portion 220c. 

5 

An end 222a of a tubular member 222 is threadably coupled to the end 30d of the third 
expandable tutHJiar memlier 220. 

In an exemplary embodiment, the inside and outside diameters of the pre-expamded 
10 endSt 206a, 206d, 214a, 21 4d, 220a and 220d, of the expandable tubular members, 
206, 214, and 220, and the slotted tubuiar members 210, 212, 216, and 218. are 
substantially equal. In several exemplary embodiments, the sealing members, 206e, 
214e, and 220e, of the expandable tubular members. 206, 214, and 220, resprclively, 
further include anchoring elements for engaging the welibore casing 104. In several 
15 memplary embodiments, the stotted tubular members, 210, 212, 216, and 218, are 
conventional slotted tubular membsrs having threaded end connections suitable for 
use In an oil or gas well, an underground pipeline, or as a structural support. In several 
alternative emt>odiments, the slotted tubular memt)ers, 210, 212, 216, and 218 are 
conventional slotted tubular members for recovering or introdudng fluidic materials 
20 such as, for exarr^le, oil, gas and/or water from or into a subterranean fbrmatibn. 

in an exemplary embodiment, as lliustrated in Fig. 2a, the system 200 is initially 
positioned in a borehole. 224 formed in a subterranean formation 226 that includes a 
water zone 226a and a targeted oil sand zone 226b. The borehole 224 may be 

25 positioned in any orientation from vertical to horizontal. In an exemplary embodiment 
ttie upper end of the tubular support memt)er 202 may be supports in a conventional 
' manner using, for example, a slip joint, or equivalent device in order to permit upward 
movement of the tubuiar support member and tubular expansion cone 204 relative to 
one or more of the expandable tubular members, 206, 214. and 220. and tubuiar 

30 members, 210, 212* 216, and 218. 

in an exemplary embodirnent. as illustrated in Rg. 2b, a fluidic material 228 is then 
injected into the system 200, through thei passages, 202a and 204a, of Vhe tubuiar 
support member 202 and tubular expansion cone 204, respectively. 
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\n an exemplary embodiment* as illustrated in Fig. 2c, the continiied Injection of the 
fluidic material 228 through the passages, 202a and 204a, of the tubular siq)port 
member 202 and the tubular expansion cone 204, respectively, pressurizes the 

5 passage 18b of the shoe 18 below the tubular expansion cone thereby radially 
expanding and plastically deforming the expandable tubular member 206 off of the 
tapered extemal surface 204b of the tubular expansion cone 204. In particutar, the 
intermediate non pre-expanded portion 208c of the expandable tubular member 206 is 
radially expanded and plastically deformed off of the tapered extemal surfisce 204b of 

10 ttie tubular expansion cone 204. As a result, the s^allnig member 206e engages the 
interior surface of the wellbore casing 104. Consequently, the radially expanded 
intermediate portion 206c of the expandat>le tubular member 206 is thereby coupled to 
the wellbore casing 104. In an exemplary embodiment, the radially expanded 
hntermedtete portion 206c of the expandable tubular member 206 is also thereby 

15 anchored to the wellt>ore casing 104. 

in an exenriplary embodiment, as INustrated in Fig. 2d, after the expandable tubular 
mennber 206 has been plastically deformed and radially expanded off of the tepered 
extemal surface 204b of the tubular expansion cone 204, the tubular expansion cone is 

20 pulted out of the borehote 224 by applying an upward force to the tut)ular support 
member 202: As a result, the second and third expandable tubular members, 214 and 
220, are radially expanded and ptestically defomned off of the tepered extemal surface 
204b of the tubuter expansion cone 204. In partlcuter, the intermediate non pre* 
expanded portion 214c of the second expandable tubular member 214 is radially 

25 ^ expanded and plastically defomned off of the tapered extemal surface 204b of the 
tubuter expansion cone 204. As a result, the sealing member 214e engages the 
iriterior surface of the wellbore 224. Consequently, the radially exparKled Intenriediate 
portion 214c of the second expandabto tubuter member 214 Is thereby coupled to the 
wellbore 224. in ari exemptery embodiment the radially expanded ftitermediate portion 

30 214c of the second expandabte Uibuter mend)er 214 is also thereby anchored to the 
wellbore liD4. Furthenmore, the continued application of the upward force to the tubular 
member 202 will then dteplace the tubuter expansion cone 204 upwardly into 
engagement with the pre-expanded end 220a of the third expandable tubular member 
220. Finally, the continued appltcation of the upward force to the tubular member 202 
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will then radially expand and plastically deform the third expandable tubular member 
220 off of the tapered external surface 204b of the tubular expansion cone 204. In 
particular, the intermediate non pre-expanded portion 220c of the third expandable 
tubular member 220 is radiaUy expanded and plastically deformed off of the tapered 
5 external surface 204b of the tubular expansion cone 204. As a result, the sealing 
member 220e engages the interior surfece of the wellbore 224. Consequently, the 
radially expanded intermediate portion 220c of the third expandable tubular niember 
220 is thereby coupled to tt)e \rallbore 224. In an exemplary embodiment, the radially 
expanded intermediate portion 220c of the third expandatrie tubular member 220 is 
10 also thereby anchored to the weltbore 224. a result, the water zone 226a and 
fluididy Isolated from the targeted oil sand zone 226b. 

After completing the radial expansion and plastic deformation of the third expandabte 
tubuter merrter 220, the tubular support member 202 and the tubular expansion cone 
15 204 are removed from the wellbore 224. 

Thus, during the operation of the system 10, the intermediate non pre^xpanded 
portions, 208c, 214c and 220c, of the expandable tubuter members, 206, 214, and 
220, respectively, are radially expanded and plasticalty deformed by the upward 

20 displacement of the tubular expansion cone 204. As a result, the sealing members, 
206e, 214e, and 220e. are displaced in the radial direction into engagement with the 
wellbore 224 ttiereby coupling the shoe 208, the e)q)andabte tubular member 206, the 
slotted tubular nDembers, 210 and 212, the expandable tubular member 214, the slotted 
tubular members. 216 and 218, arxl the expandabte tubular member 220 to the 

25 wellbore. Furthemrtore, as a result, the oonnectlcms between the expandable tubular 
members, 206, 214, and 220, the shoe 208, and the stotted tubuter members, 210, 
212, 216, and 218, do not have to be expandable connections thereby providing 
significant cost savings. In addition, the inside dianietm of the expdn0able hjbuter 
members, 206, 214, and 220, and the slotted tubuter members, 210, 212, 216, and 

30 218, after the radial expansion process, are substentially equal. In this manner, 
additional conventional tools and other conventional equipment may be easily 
positioned within, and moved through, the expandable and stotted tubuter members. In 
several aKemative embodimente, the oonventional tools and equipment include 
Gonventional valving and other conventional flow control devices for oontrolling the flow 
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of fluidic materials within and between the expandable tubular inembers, 206, 214, and 
220. and the slotted tubular members, 210, 212, 216, and 218. 

Furthermore, in the system 200. the slotted tubular members 210, 212, 216. and 218 
5 aie interleaved among the expandable tubular members. 206. 214. and 220. As a 
resuR. because or% the {htennediate non pre-expanded portions, 206c 214c and 
220c of the expandc^le tutnilar mert4)er8, 206, 214. and 220, respectively, are radially 
expanded and plastically d^omied. the slotted tubidar mernbers. 210. 212. 216, and 
218 can be conventional stotted ttiduilar members thereby significantly rsducbig the 

io cost and complexity of the system 10. Moreover, because only the intermediate non 
pre-«)q3anded portions. 206c. 214c and 220c, of the expandable tubii&r members. 
206. 214. and 220. respectively, are radially expanded and plasticedly deformed, the 
number and tength of the Interleaved slotted tubular members. 210. 212, 216. and 218 
can be rnuch greater 4han the nunciber and length of the expandable tubular rnernb^ 

15 In an exemplary embodbnent. the totel length of the intemwdiate non pre-expanded 
porUons. 206c. 214c and 220c. of the expandsrt)le fibular members. 206, 214, and 
220. is approxirnataly 200 feet. arnJ the totel length of the stotted tubular members. - 
210. 212. 216. and 218. is approximately 3800 feet Consequently, in an exemplary 
embodiment, a system 200 having a totet length of approximately 4000 feet is coupled 

20 to the wellbore 224 by radially expanding and plastically defonning a totel length of only 
approximately 200 feet 

I 

Furthermore, the sealing members 206e. 214e. and 220e, of the expandable tubular 
members. 206, 21^. and 220, respectively, are used to couple the expand^e tubular 
25 members and the sbtted tubular members. 210. 212, 216, and 218 to the weHbore 224, 
the radial gap between the slotted tubular members, the expandable tubular members, 
and the wellbore 224 may be large enough to effectively eliminate the possibility of 
damage to the expandable tubular m^nbers and slotted tubuter members during the 
plaoement of the system 200 within the wellbore. 

30 

In an exemptary embodiment, the pre-expanded ends. 206a. 206d, 214a, 214d. 220a. 
and 220d. of the expandabte tubular members. 206. 214. and 220. respectively, and 
the slotted tubular nrten^rs. 210. 212. 216. and 218. have outside diameters and wall 
thicknesses of 8.375 inches and 0.350 Inches, respectively; prior to the radial 
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expansioh, the intermediate non pre-expanded portions, 206c, 214c, and 220c, of the 
• expandat>le tubular members, 206, 214, and 220, respectively, have outside diameters 
of 7.625 inches; the slotted tubular members, 210, 212, 216, and 218, have inside 
diameters of 7.675 inches; after the radial expansion, the inside diameters of the 
5 intermediate portions, 206c, 214c and 220c, of the expandable tubular member^, 206, 
214, and 220. are equal to 7.675 inches; and the weHbore 224 has an inside diameter 
of 8 J55 Inches. 

Ih an exemplary embodiment, the pre-expanded ends. 206a. 206d, 214a. 214d. 220a, 
10 and 220d, of the expandable tububr hiembers. 206, 214, and 220. respectively, and 
the slotted tubular members. 210. 212, 216. and 218. have outside diameters and wall 
thicknesses of 4.500 Inches and 0.250 inches, respectively; prior to the radial 
expansion, the intermediate non pre-expanded portions, 206c. 214c. and 220c of the 
expandable tubular members. 206, 214. and 220, respedivelyi have outside diameters 
15 of 4.000 inches; the slotted tubular members, 210, 212. 216. and 218, have inside 
diameters of 4.000 inches; after the radial expanston, the Inside diameters of the 
intermediate portions, 206c 214c and 220c of the expandable tubular members, 206, 
214, and 220, are equal to 4.000 inches; and the wellbore 224 has an inside diameter 
of 4.892 inches. 

20 

In an exemplary embodiment^ the system 200 is used to inject or extract fluldic 
materials such as, for example, oil. gas, and/or water into or from the subtenranean 
fonnation 226b. 

25 Referring now to Fig. 3, an exemplary embodiment of an expandabte tutnilar memt)er 
300 will now be described. The tubular member 300 defines an interior region 30pa 
and includes a first end 30db including a first threaded connection 300ba. a first 
tapered portion 300c an intemiediate portion 300d. a second tepered portion ^OOe. 
and a second erxl 300f including a second threaded connection 300fa. The tubular 

30 member 300 further pr^erably includes an intermediate sealing meml>er 300g that is 
coupled to the exterior surface of the intermediate portion 300d. 

In an exemplary embodiment, the tubular member 300 has a substantially annular 
cross section. The tubular member 300. may be fabricated from any number of 
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conventional commerdaily available materials such as, for example. Oilfield Country 
Tubular Goods (OCTG). 13 chromiurfi steel tubing/casing, or L83. J55. or P110 API 
casing. 

5 In an exemplary embodiment, the interior 300a of the tubular member 300 has a 
substantially circular cross section. Furthennore, in an exemplary embodiment, the 
interior region 300a of the tubular member includes a first inside dian)eter Di. an 
intenmediate inside diameter Dint, and a second inside diameter D2. In an exemplary 
embodiment, the first and second inside diameters. Di and P2, are substantially equal. 
10 In an exemplary embodiment^ the first and second inside diameters, Di and Dz, are 
greater than the intennedlate inside diameter Dint* 

The first end SOOb of the tubular member 300 is coupled to the Intenmediate portion 
300d by the first tapered portion 300c, and the second end 300f of the tubular member 

15 Is coupled to the intenmediate portion by the second tapered portion 300e. In an 
exempiary embodiment, the outside diametere of the first and second ends, 300b and 
300f, of the tubular member 300 greater than the outside diameter of the 
intermediate portion 300d of the tubular member. The first and second ends. SOOb and 
.300r. of the tubular mennber 300 include wall thicknesses, t{ and tj, respectively, in an 

20 exemplary embodiment, the outside diameter of the intemnediate portion 300d of the 
tubular member 300 ranges from about 75% to 98% of the outside diameters of ttie first 
and second ^nds, 300a and 30pf. The intem^iate portion 300d of the tubular 
member 300 includes a wail thickness tiNT. 

25 In an exemplary embodiment, the wall thicknesses ti and X2 are substantially equal in 
order to provide substantially equal burst strength for the first and second ends, 300a 
and 300f, of the tubular member 300. In an exemplary embodiment the wall 
thicknesses, ti and t2, are both greater than the wall thk:kness ti^T in order to optimally 
match the burst strength of the first and second ends, 300a and 300f. of the tubular 

30 member 300 with the intennediate portton SOOdof the tubular number 300; 

In an exemplary embodiment, the first and second tapered portkxis, 300c and 300e, 
are inclined at an angle, a, rebti>^ to the tongitudhal directkHi ranging from about 0 to 
30 degrees In order to optimally Mlitate the radial expansion of the tubular menriber 
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300. In an exenqptary embodiment, the first and second tapered portions. 300c and 
SOOe. provide a smooth transition t}etween trie first and second ends. 300a and 300f, 
and the intennediate portion 300d. of the tubular member 300 In order to minimize 
stress oonoentrailons. 

5 

The intermediate sealing member 300g is coupled to the outer surface of the 
intennediate portion 3p0d of the tubular member 300. In an exemplary embodiment, 
ttie Intermedtate sesding member SOpg seals the InteifEwe between the inUimiediate 
portion aoOd of the tubular member 300 and the Interior surface of a weilbore casing 

10 305. or other preexteting structure, after the radial expansion and plastic defbmiation of 
the Intemwdiate portion 300d of the tubular member 300. In an exemplary 
embodiment, the intermediate sealing member 300g has a substantia annular cross 
section. In an exemplary embodiment, the outside diameter of the Intermediate sealbig 
member SOOg Is selected to' ba less than the outside diameters of the first and second 

15 ends. 300a and 3bOf. of the tubular nwmber 300 in order to optimally protect the 
intennediate seabig membw' SOOg dwing placement of the tubular member 300 within 
the weUxm casings 305. The Intemnediata sealing member SOOg may be fabricated 
from any number of convertfibnal oommerdaay available materials such as. for 
exampto, thermoset or thennoplastic polymers. In an exemplary embodiment, the 

20 intennediate sealing member 300g is bbrlcated from thennoset polymers In order to 
optimally seal the radially expanded Intennediate portion 300d of the tubular member 
300 with the weilbore casing 305. In several alternative embodimente. the sealing 
member 300g indudes one or more rigid anchors for engaging the weilbore casing 305 
to thereby anchor the radially expanded and plastically deformed intemriediate portion 

25 300d of the tidnilar member 300 to the weilbore casing. 

Referring to Figs. 4, and 6a to 5d, In an exemplary embodiment, the tubuter member 
300 is fonned by a process 400 that includes the steps of: (1 ) upsetting both ends of a 
tiAdar member in stop 405; (2) expanding both upset ends of the tubuter member in 
30 step 410; (3) stress reltevlng both expanded upset ends of the tubular member in step 
415;- (4) forming tlveaded connections In both expanded upset ends of the Uibuter 
member in step 420; and (5) putting a sealing material on the outside diameter of the 
non-expanded intennediate portion of the tubular member In step 425. 
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As illustrated in FIG. 5a. in step 405, tK^ ends, 500a and SOOb, of a tubular member 
500 are upset i^ing conventional upsetting methods. The upset ends, 500a and 500b, 
of the tubular member 500 include the wail thicknesses ti and tj. The intenmediate 
portion SOOc of the tubular member 500 includes the vyall thickness tiNT and the interior 
5 diametor Dmt. In an exemplaty embodiment, the wall thteknesses ti and t2 are 
substantially equal in order to provide burst strength that is isubstantially equal along 
the entire length of the tajbular member 500. In an exemplary embodiment, the wall 
thtoknesees ti and ^ are both greater than the wall thtekness W in order to provide 
burst strength tfiat is substantially equal along the entire lengtt) of Vhe tubular member 
10 500, md also to optimally fadBtate the fomiation of threaded connections in tiie first 
and second ends, 500a and 500b. 

As Illustrated In Fig. 5b, in steps 410 and 415, bqtti ends, 500a and 500b, of the tubular 
member 500 are radially expanded using conventiorial radial expanston methods, and 

15 then both ends, 500a and 50(H), of ttie tubular member are stress relieved. The 
radially expanded ends, 500a and 500b, of 4he tubular member 500 Include the interior 
diameters Di and D2. In an exemplary embodiment, ttie interior diameters Di and D2 
are substantially equal in order to provMe a burst slrehgtti that is s^ In 
an exemplary emtx)diment, Uie r^ jpf the interior diameters Di and D2 to the Intertor 

20 diameter Dint ranges from about 1CK)% to 120% in order to facilitate ttie subsequent 
. radial expanston of ttie tubular member 500. 

in a preferred embodiment, the relationship between ttie wall thicknesses t|, t2, and Uht 
of the tubular member 500; ttie niskle diameters Di, D2 and of ttie tubular member 
25 500; ttie insMe diameter D««am of ttie welibore casing, or ottier structure, ttiat the 
tukHJlar member 500 will be inserted into; and ttie outsMe diameter Doom of ttie 
expanston cone ttiat wilt be used to radially expand ttie tubular member 500 wittiin ttie 
weNbore casing is given by ttie fottowlng expresston: 

30 

where tis^; and 
Di = D2. 

By satisfying the relationship given in equation (1), tiie expanston forces placed upon 
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the tubular member 500 during the subsequent radial expansion process are 
* substantially equalized. Mm generally, the relationship given In equation (1) may be 
used to calculate the optimal geometry for the tubular member 500 for sutisequeht 
radial expansion and plastic deformation of the tubular member 500 for febricating 
5 and/or repairing a wellbore casing, a pipeline, or a structural support 

As Htustratedjn FIG. So, in step 420, conventional threaded connections, 500d and 
500e, are fbmied in both expanded ends, 500a and 500b, of the tubular member 500. 
In an e»mplary embodNment the threaded connections, 500d and 500e, are provided 
10 using conventional processes for fonming pin and box type threaded connections 
available from Atlas-Bradford. 

As iHustraled in Fig. Sd, in step 425, a sealing member SOOf is then applied onto the 
outside diameter of the non-expanded intermediate portion 500c of the tubular member 

15 500. The sealing member 500f may be applied to the outsicle diameter of the non- 
expanded intennediate portion 500c pf the tubular member 500 using any number of 
conventional commercially available methods, in a preferred embodiment, the sealing 
member SOOf applt^ to the outside diameter of the Intemiedlate portion 500c of the 
tubular member 500 using commercially available chemical and temperature resistant 

20 adhesive bonding. 

In an exemplary embodiment, the expandable tubular members, 206, 214, and 220, of 
the system 200 are substantially identical to, and/or incorporate one or more of the 
teachings of, the tubular members 300 and 500. 

25 

Referring to Fig. 6, an exemplary emtxxJiment of tubular expansion cone 600 for 
radially expandir^ the tubular members 206, 214, 220. 300 and 500 will now be 
described. The expansion cone 600 defines a passage 600a and includes a front end 
605, a rear end 610, and a radial expansion section 615. 

30 

In an exemplary embodiment, the radial expansion section 615 includes a first conical 
outer surface 620 and a second conical outer surface 625. The first conical outer' 
surfeoe 620 includes an angle of attack Oi and ttte second conical outer surface 625 
Includes an angle of attack oa* In an exemplary erhbodiment. the angle of attack Oi is 
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greater than the angle of attack 02. In this manner, the first conical outer surface 620 
optimally Fadially expands the intertnediate portions, 206c, 214c, 220c, 300d, and 500c. 
of the tubttor memi)ers, 206. 214, 220. 300. and 500, and ttie second conical outer 
surface 525 optimally radially expands the pre-exparided first and second ends, 206a 
5 and 206d. 214a and 214d, 220a and 220d. 300b and 300f. and 500a and 500b. of the 
tubular members. 206. 214. 220, 300 and 500. In an ejttmplary embodiment, the first 
conical outer surface 620 Includes an angle of attack a% ranging from about 8 to 20 
degrees, and the second oor^l outer surface 625 includes an a»igle of attack 02 
ranging from about 4 to 15 degrees in order to optimally radially expand and plastically 
10 defbmi the tubular members. 206, 214, 220, 300 and 500. More generally, the 
e)q)an8ton cone 600 may include 3 or more adjacent conical outer surfaces having 
angles of attack that decrease from the finorit end 605 of the ex^nslon cone 600 to the 
rear end 610 of the' exparision cone 600. 

15 Referring to Fig. 7. another exemplary embodiment of a tubular expanskm cone 700 
defines a passage 700a and includes a front end 705, a rear end 710. and a radial 
expanston sectkm 715. In an exemplary embodiment, the radial expanston section 715 
Includes an outer surteoe having a sut^tenflai^ parabolic outer proRte thereby 
providing a parabokrid shape. In this manner, the outer surface of the radial expanskm 

20 section 715 provides an angle of attack that constentiy decreases from a maximum at 
the front end 705 of the expansion cone 700 to a mininrHim at the rear end 710 of the 
expansion cone. The parabolic outer profite of the outer surface of the radial 
expanston section 715 may be fonned using a plurality of adjacent discrete contoal 
secttons and/or using a continuous curved surface. In this manner, the region of the 

25 outer surteoe of the radial expansion section 715 adjacent to the fifont end 705 of the 
expanskm oone 700 may optinrtaliy radially expand the intennediate portk>ns. '206c 
214c, 220c, 300d. and 500c of the tubular members, 206, 214, 220. 300. arid 500, 
while the regton of the outer surface of the radial expanston section 71 5 adjacent to the 
rear end 710 of the expanston cone 700 may optimally radially expand the pre- 

30 expanded first and second ends. 206a and 206d. 214a and 214d, 220a and 220d. 300b 
and 300f. and 500a and 500b, of the tutxjiar members, 206. 214. 220. 300 and 500. In 
an exemplary enMiment. the parabolic profile of the outer surface of the radial 
expanston sedton 715 Is selected to provide an angte of attack that ranges from about 
8 to 20 degrees in the vidnify of the front end 70S of the expanston cone 700 and an 
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angle of attack In the vidnlty of the rear end 710 of the expansion cone 700 from alx)ut 
4 to 15 degrees. 

In an exemplary enibodlnnent, the tubular expansion cone 204 of the system 200 is 
5 sut)stantially identical to the expansion cones 600 or 700. and/or incorporates one or 
more of the teachings of the expansion cones 600 and/or 700. 

In several altemative embodiments, the teiachings of the apparatus 130, the system 
200, the exparvJable tubular memt)er 300, the method 400, and/or the expandaUe 
10 tubular member 500 are at least partially combined. 

Referring to Fig. 6, in an aHemativa embodiment conventionai temperature, pressure, 
and flow sensors, 802, 804, and 806, respectively, are operabt/ coupled to the 
perforated tubulars 145 of the apparatus 130. The temperature, pressure, and flow 

15 sensors, 802, 804, and 806, respectively, in turn are operably coupled to a controller 
610 that receives and processes the output signals generated by the temperature, 
pressure, and flow sensors to thereby control the operation of the flow control valves 
160 to enhance the operational efficiency of the apparatus 130. In several exemplary 
embodiments, the control algorithms utilized by the controller 810 for controlling the 

20 operation of the flow control valves 160 as a function of the operating temperature, 
pressure, and flow rsites wittiin the perforated tubular members 145 ars conventional. 

Refening to Fig. 9, in an altemative embodiment, a solid tubular member 905 is 
coupled to one of tfie perforated tubular members 145 by radially e)q)anding and 

25 plasticalty deforming the solid tubular member into engagement with the perforated 
tiA)uiar member in a conventicmal manner and/or using one or more of ttie radial 
expanston methods disclosed in one or more of the following: (1) U.S. patent 
appBcation serial no. 09/454,139. attorney dodcet no. 25791.03.02, filed on 12/3/1999. 
(2) U.S. patent application serial no. 09/510,913. attorney docket no. 25791.7.02, filed 

30 on 2/23/2000, (3) U.S. patent application serial no. 09/502,350, attorney docket no. 
25791.8.02, fited on 2/10/2000, (4) U.S. patent application serial no. 09/440,338, 
attonney docket no. 25701.9.02, fited on 11/15/1999, (5) U.S. patent applteation serial 
no. 09/523,460, attorney docket no. 25791.11.02, fited on 3/10/2Q00, (6) U.S. patent 
applkation serial no. 09/512.895, attorney docket no. 25791.12.02. filed on 2/24/2000, 
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(7) U.S. patent application serial no. 09/511.941, attorney docket no. 25791.16.02, filed 
on 2/24/2000. (8) U.S. patent application serial no. 09/568,946, attorney docket no. 
25791.17.02. filed on 6/7/2000, (9) U.S. patent applteation serial no. 09/559.122. 
attdmey docket no. 25791 .23.02. filed on 4^6^000. (10) PCT patent appBcatton serial 
5 no. PCT/USOO/18635. aRomey docket no. 25791.25.02, filed on 7/9/2000. (11) U.S. 
proid8k)neri patent appHcation serial no. 60/162,671 . attorney dock^ no. 25791 .27, filed 
on 11/1/1999. (12) U.S. provisional patent applicatkm serial no. 60/154,047, stttomey 
docket no. 25/91.29. filed on 9/16/1999, (13) U.S. piovisk}nal patent appHcation serial 
no. 60/159.082. attorney docket no. 25791.34, filed on 10/12/1999. (14) U.S. 

10 proviskMfial patent applicatkx) serial no. 60/159.039, attorney dockat no. 25791.36. filed 
on 10/12/1999. (IS) U.S. provistonal patent appKcatton serial no. 60/159,033. attorney 
docket no. 25791.37. filed on 10/12/1999, (16) U.S. provistonat patent appltoation serial 
no. 60/212.359. attorney docket no. 25791.38. filed on 6/19/2000. (17) U.S. provistonat 
patent appllcatton serial no. 60/165.228, attorney docket no. 25791.39. filed «n 

15 11/12/1999. (18) U.S. provSstonal patent appHcation serial no. 60/221.443, attorney 
docket no. 25791.45. fited on 7/28/2000. (19) U.S. provistonal patent appiicatton serial 
no. 60/221 ,645, attoniey docket no. 25791 .46. filed on 7/28/2000. (20) U.S. provistonal 
patent appltoatton serial no. 60/233.638. attorney docket no. 25791.47. filed on 
9/18/2000. (21) U.S. provistonal patent appTication serial no. 60/237.334. attorn^ 

20 docket no. 25791.48. filed on 10/2/2000, (22) U.S. prpvisior»l patent appltoation serial 
no. 60/270.007, attorney docket no. 25791.50, filed on 2/20/2001; (23) U.S. provisional 
patent plication serial no. 60/262.434, attorney docket no. 25791.51, filed on 
1/17/2001; (24) U.S. provisional patent appltoatton serial no. 60/259,486, attorney 
docket no. 25791.52, filed on 1/3/2001; (25) U.S. provistonal patent appiicatton serial 

25 no. 60/303.740, attorney docket no. 25791 .61 , filed on 7/6/2001; (26) U.S. provisional 
patent application serial no. 60/313.453. attorney docket no. 25791.59, filed on 
- 8/20/2001; (27) U.S. provisional patent appiicatton serial no. 60/317.985. attorney 
docket no. 25791.67, filed on 9/6/2001; (28) U.S. provisional patent appiicatton serial 
no. 60,318,388. attorney docket no. 25791.67.02. filed on 9/10/2001; and (29) U.S. 

30 uUllty patent appiicatton serial no. 09/969,922. attorney docket no. 25791.69. filed on 
10/3/2001. the disclosures of wtUch are incorporated herein by reference. In ttiis 
manner, ttie solid tutHilar memtier 905 flukiitoly seals ttie radial passages fonned in the 
peifbrated tutxjlar member 145 tttereby .preverttlng ttie passage of fluMto materials 
and/or formation materials ttirough ttie perforated tubular member. 
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Referring to Fig. 10, in an alternative embodinient. the radial openings in one of ttw 
perforated tulHilar meinbers 145 arp sealed by injecttng a hardenable fluidic sealing 
material 1005 into the radial cpei^gs in the one perforated tubular ntember by 

5 positioning a closed ended pipe 1010 having one or more radial openings 1010a within 
the one perforated tubuiiar member 145. Conventional sealing members 1015 and 
1020 then seal the interface between the pipe lOiO and the opposite ends of the one 
peribrated tubular member 145. The hardenable fluidic sealing material 1005 is then 
injeded into the radl«ri openings in the one perforated tubular mwid>er 145. The 

10 sdaHng membws 140 praverrt the passage of the hardenable fluidic sealing material 
out of the annulus between the orw perforated tubular member 145 and the formation 
125. The pipe 1010 and sealing members. 1015 and 1020, are then removed from the 
apparatus 130. and the hardenable fluidic sealing material Is allowed to cure. A 
oonventional drill string may then be used to remove any excess cured seeing rnaterial 

15 from the Interior surface of the one psrfbrated tubular member 145. In an exemplary 
embodiment, the hardenable fluidic sealing material is a curable epoxy resin. 

In an attemative embodiment, as iuslrated in Fig. 11. one or more of the perforated 
tubular members 145 of the apparatus 130 are radially expanded and plastically 

20 defonned Into contact wrtth the smroumSng formation 125 thereby compressing the 
surrounding fonnation. In this manner, the surrounding formation 125 is mainteined in 
a stete of compression thereby stabilizing the surrounding formation, reducing the flow 
of loose particles from the surrounding formation into the radial openings of the 
perforated tubular member 145, and enhancing the recovery of hydrocarbons from the 

25 surrounding formation. 

In an alternative eiTdMxSment, a seismic source 1105 is posittoned on a surface 
location to thereby impart seismic energy into the formation 125. In this manner, 
particles lodged in the radial openings in the perforated tubular rnembar 145 maijf be 
30 dietodged from the radial openings thereby enhancing the subsequent recovery of 
hydrocartxms from the fbnnation 125. 

In an altemative embodbnent, after the perforated tubular member 145 has been 
radially expanded and plaslically fomted into contact with the sunrounding formation 
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125, thereby coupling the perforated tubular member 145 to the surrounding formation, 
an impulsive load is applied to the perforated tubular member. The impulsive load, may 
be applied to the perforated tubular member 145 by applying the load to the end of the 
apparatus 1 30. The impulsive toad is then transferred to the surroundbig fomiation 1 25 
5 thereby compacting and/or slunlfying the surrounding formation; As a result, the 
recovery of hydrocart)ons from the formation 125 is enhanced. 

In an alternative embodiment, as illustrated in Fig. 12, a wellbore casing 1205 having 
one or nnore perforations 1210 is positioned within the wellbore 105 that traverses the 

10 fomiatibn 125. When the apparatus 130 Is posWohed within the weHbore 105, one or 
more of the perforated tubular members 145 of the apparatus 130 are radially 
expanded and plasticaliy defomned into contact with the wellbore casing 1205 ttiereby 
compressing ttte 'surrounding formation 125. In this manner, the sum)unding fonma'tiori 
125 is maintained in a state of compression thereby stabDizing the surrounding 

15 formation, reducing the flow of loose particles from 0ie surrounding ftvmation into the 
radial openings of the perforated tubular member 145, and enhancing the recovery of 
hydrocart)ons from the surrounding formation. 

In an alterriative erht)Qdinr^nt, a seismic source 1215 is positioned on a surface 
20 location to theretiy impart seismic energy into the formation 125. In this manner, 
particles lodged in the radial openings in the perforated tubular member 145 may be 
dislodged from the radial openings thereby enhanchg the subsequent recovery of 
hydrocarbons from the formation 1 25. 

25 In an altemative embodiment, after the perforated tubular member 145 has been 
radially expanded and pfasticaliy fomied into contact with tfie wellbore casing 1205, 
thereby coupling the perforated tubular member 145 to the sunrounding formation, an 
impulsive load Is applied to the perforated tubular member. The impulsive load may be 
applied to the perforated tubular member 145 by applying the load to the end of the 

30 apparatus 130. The impulsive load is then transferred to the sunrounding fonnation 125 
thereby compacting and/or slumfying the surrounding fonnation. As a result, the 
recovery of hydrocarbons from the formation 12j5 is enhanced. 
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Referring to Fig. 13, in an alternative emtKxiiment, one or more, perforated tut>ular 
nnembers 1305 are coupled to one of the perforated tubular members 145 by radially 
Bjqranding and plastically deforming the perforated tubular member into engagement 
with the perforated tubular member in a conventional manner and/or using one or more 
5 of the radial expansion methods disclosed in one or more of the following: (1) U.S. 
patent application serial no. 09/454.139. attontey docket no. 25791.03.02. filed on 
12/3/1999. (2) U.S. patent application serial no. 09/510,913, attorney docket no, 
25791.7.02. filed on 2/23/2000. (3) U.S. patent applicatkxi serial no. 09/502.350. 
attorney docket no. 25791.8.02, ffied on 2/10/2000. (4) U.S. patailt applkation serial 

10 no. 09/440,338. attorney docket no. 25791.9.02. filed on 11/15/1999. (5) U.S. patent 
applicafion serial no. 09/523,460, attorney docket no. 25791.11.02. filed on 3/10/2000. 
(6) U.S. patent applicatkm serial not 09/512.895. attorney docket no. 25791.12.02. filed 
on 2/24/2000. (7) U.S. patent appncabbn serial no. 09/511.941. attorney docket no. 
25791.16.02. filed on 2^4/2000, (8) U.S. patent appUcatkxi serial no. 09/588.946, 

15 attorney docket no. 25791.17.02. filed on iB/7/2000. (9) U.S. patent appllcatkm serial 
no. 09/559.122. atlomey docket no. 25791.23.02, filed on 4/26/2000. (10) PCT patent 
applteatkxi serial no. PCT/USOQ/18635. atlomey docket no. 25791.25.02, filed on 
• 7/9/2000, (1 1) U.S. proviswnal patent appltoatton serial no. 60/162.671. attorney docket 
no. 25791.27, filed on 11/1/1999. (12) U.S. proviskmai patent appHcatkm serial no. 

20 60/154,047. attorney docket ho. 25791.29. filed on 9/16/1999. (13) U.S. proviskMial 
patent application serial no. 60/159,082. attonney docket no. 25791.34, filed on 
10/12/1999. (14) U.S. provistonai patent appiicatton serial no. 60/159.039. attorney 
docket no. 25791.36, filed on 10/12/1999. (15) U.S. pioviskHiai patent application serial 
no. ,60/159,033, attorney docket no. 25791.37. filed on 10/12/1999, (16) U.S. 

25 provistonal patent applicatktn serial no. 60/212.359. attorney docket no. 25791 .38, filed 
on 6/19/2000, (17) U.S. provisional patent appiicatkm serial no. 60/165,228, attorney 
docket no. 25791.39. filed on 1 1/12/1999, (18) U.S. provisional patent appiteatkMi serial 
no. 60/221.443. attomey docket no. 25791.45, filed on 7/28/2000. (19) U.S. provisionai 
patent applicatton serial no. 60/221.645, attomey docket no. 25791.46, filed on 

30 7/28/2000. (20) U.S. piovistonai patent application serial no. 60/233.638, attomey 
docket ho. 25791.47, filed on 9/18/2000, (21) U.S. provisional patent application serial 
no. 60/237.334. attomey docket no. 25791 .48. filed on 10/2/2000. (22) U.S. provistonal 
patent applteatton serial no. 60/270.007. attomey docket no. 25791.50. filed on 
2/20/2001; (23) U.S. provistonal patent appficpUon serial no. 60/262.434. attomey 
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docket no. 2&791.S1, filed on 1/17/2001; (24) U.S. provisional patent application serial ' 
no. 60/259.486. attorney docket no. 25791.52, filed on 1/3/2001; (25) U.S. provlstohal 
patent applicatk^ serial no. 60/303 J40, attorney docket no. 25791.61, filed on 
7/6/2001; (26) U.S. proyistonal patent applicatton serial no. 60/31 3,453, attorney docket 
5 no. 25791.59, filed on 6/20/2001; (27) U.S. provislbnal patent application serial na 
60/317.985, attorney docket no. 2579167, filed on 9/6/2001; (28) U.S. provlskinal 
patent apptteatkm serial no. 60/316,386, attonney docket no. 25791 .67.02,. filed on 
9/10/2001 ; and (29) U.S. utility patent application serial no. 09/969,922, attorney docket 
no. 25791.69, filed on 10/3/2001, the disclosures of which are incorporated herein by 
10 reference. In this manner, the perforated tubular member 905 modifies ttie flow 
characteristics of the perforated tubular member 145 ttiereby pemnitUng the operator of 
the apparatus 130 to modify the overall flow characteristics of the apparatus. 

In an alternative entbodiment, as Illustrated in Hg. 14. a one-way valve. 1405 such as, 
15 for example, a check valve fluMtely couples the Interior of a pair of adjacent perforated 
tubular members, 145a and 145b, that extract hydrocarbons from corresponding 
subterranean zones A arid B. In tt)is nnanner, if zone B becomes depleted, 
hydrocartDons that are being extracted from zone A will not flow into ttie depleted »ne 
B. 

20 

In an alternative embodiment as iihjstrated in Fig. 15, the apparatus 130 is used to 
extract geothemrial energy from a targeted subterranean geotiienmal zone 1505. In this 
nrmnner, the operational efficiency of ttie extraction of geottiermal energy is signiflcantty 
enhanced due to ttie increased internal diameters of ttie various radially expanded 
25 elenientscf the apparatus 130 ttiatpennit greater volumetric flows. 

In an alternative embodiment, ttie perforated tubular members. 145, 210, 212, 216, 
218, and 1305 of ttie apparatus 130 may be cleaned by further radial expansion of the 
perforated tubular members. In an exemplary embodiment, the aniount of furttier radial 
. 30 expanston required to dean ttie radial passages of ttie perforated tubular members 
145, 210, 212. 216. 218. and 1305 of ttie apparatus 130 ranged from about 1% to 2%. 

An apparatus has been described ttiat Includes a zonal Isolation assennbly including 
one or more solkl tubular memt>ers, each solM tubular member including one or more 
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external seals, and one or more perforated tubular nr^emt^rs coupled to the solid 
tutHilar members, and a shoe coupled to the zonal isolation assembly. In an exemplary 
embodiment, the zonal isolatbn assembly further includes one or more intemnediate 
solid tubular members coupled to and interleaved among the perforated tubular 
5 members, each intemnediate solid tubular member indudjng one or more external 
seals. In an exemplary embodinrant, the ZDnal isolation assembly further includes one 
or more valve members for oontrollihg the flow of jfluidic materials between the tubiriar 
members. In an exemplary embodiment, or^ or more of the intemraedlate solid tubular 
mefTtbers Include one or more valve members. 

10 

An apparatus has also been described that includes a zonal isolatton assembly that 
includes one or more primary solid tubulars. each primary solid tubular including one or 
more external annular seals, h perforated tubulars coupled to the primary solid 
tubulars, and n-1 Intennedlate solid tubulars ooupled to and interteaved atnong the 
15 perforated tubulars, each intenriiedlate solid tubular including one or more external 
annular seals, and a shoe coupled to the zonal Isolation assembly. 

A m^hod of isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that includes positioning one or more primary solid 

20 tubulars wittiin the wellbore, the primary solid tubulare traversing the first subterranean 
zone, positioning one or more perforated tubulars within the wellbore, the perforated 
tubulars traversing the second subterranean zone, fluididy coupling the perforated 
tubulars and the primary sdid tubulars, and preventing the passage of fluids from the 
first subterranean zone to the second subtenBnean zonti within the wellbore external to 

25 the solid and perforated tubulars. 

A method of extracting materials from a producing subten^nean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or wore primary solid tubulars within the wellbore, fluididy coupling the 
30 primary solid tutHJiars with the casing, positioning one or wore perforated tubulars 
witMn the weltt)ore, the perforated tubulars travereing the produdng subten^nean 
zone, fluididy coupling the perforated tutHJiars with the primary solid tubulare, fluidicly 
isolating the produdng subtenranean zone from at least one other subterreriean zone 
within the wellbore, and fluididy coupling at least one of the perforated tubulare with ttie 
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producing subterranean 7X)T\e. In an exemplary embodiment, the method further 
indudes controHably fluididy deooupling at least one of the perforated tubulars from at 
l^ast one other of the perforated tubulars. 

5 An an)aratus has also been described that indudes a subterranean fonmation induding 
a wellbore, a ttnal isolation assembly at feast partially positioned within the wetlbore 
that indudes one or mors solid tubular members, each solid tubular member induding 
one or more external seals, and one or more perforated tubular members coupled to 
the solid tubular nMitibers, and a shoe positioned within the wellbore coiipled to the 

10 zonal isolation assembly, wherein at least one of the solid tubular members and the 
perforated tubular members are ftmned by a radial expansion process performed within 
the wellbore. In an exemplary embodiment, tlie zonal isolation assembly further 
Indudes one or nrare intemnediate solid tubular members coupled to and interleaved 
among the perforated tubCilar members, each intemnediate solid tubular member 

15 induding one or more external seals, wherein at least one of the solid fibular 
members, the perforated tubular nnembers, and the intemnediate solid tubular members 
are fonmed by a radial expansion process perfbmned within the welibore. In an 
exemplary embodiment, the zonal isolation assembly further comprises one or more 
vidve members for contrcriling the flow of fluids between the solid tubular members and 

20 the perforated tubular members. In an exemplary embodiment, one or more of the 
intermediate solid tubular members indude one or more valve members for controiiing 
the flow of fluids between the solid tubular members and the perforated tubular 
members. 

25 An apparatus has also been described that indudes a subterranean formation Induding 
a wellbore, a zonal isolation asserr^ly positioned within the wellbore that Indudes one 
or niore pr^ry sdid tut)ulars, each primary solid tubular induding one or more 
external annular seals, n perforated tubulars positioned coupled to the primary solid 
tubulars, and n-1 intermediate solid tubulars, coupled to and interieaved among the 

30 perforated tubulars, each intermediate solid tubular induding one or more extemal 
annular seals, and a shoe coupled to the zonal isolation assembly, wherein at least one 
of the primary solid tubulars, the perforated tutMJlars, and the intennediate solid 
tubulars are formed by a radial expansion process performed within the welibore. 
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A method of isolating a first sutrterranean zone from a second subtenranean zone in a 
wellbore has also been de8Crit>ed that Includes positioning one or more primary solid 
tutMitars within the wellbore, the primary solid tubuiars traversing the first subterranean 
zone, positioning one or more perforated tubuiars within the wellbore, the perforated 

5 tubuiars traversing the second subterranean zone, radially expanding at least orie of 
the primary solid tubuiars and perforated tubuiars within the wellbore, fluidicly coupling 
the perforated tubuiars and the primary solid tubuiars, &fyi preventing the passage of 
fluids from the first subterranean zone to the second subterranean zone within the 
wellbore external to the primary solid tubuiars and perfbratad tubuiars. 

10- . 

A method of extracting materials from a producing subtenranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or more primary solid tutnjiars within the wellbore, positioning on^ or 
more perforated tubuiars within the wellbore, the perforated tubuiars fraversing the 

15 producing sutrterranean zone, radially expanding at least one of the primary solid 
tubuiars and tHe perforated tubuiars within the wellbprs, fluidicly coupling the primary 
soBd tubuiars with the casing, fluldic^. coupling the perforated tubuiars with the primary 
edU tubuiars, fluidicly isolating the producing subterranean zone from at least one 
other subtenranean zone within the wellbore. and fluidicly coi4>ling at least one of the 

20 perforated tubuiars with flie producing subterranean zone. In an exemplary 
embodiment, the method further includes controllably fluidicly decoupling at least one 
of the perforated tubuiars from at least one other of the perforated tubuiars. 

An apparatus has also been described that includes a subten^nean formatlOT Including 
25 a wellbore, a zonal isolation assembly positioned within the wellbore that includes n 
sdid tubular members petitioned within the wellbore, each solid tubular member 
including one or more external seals, and n-1 perforated tubular members positioned 
within the wellt>ore couple to and interieaved among the solid tubular members, and a 
shoe positioned within the wellbore coupled to the zoned isolation assembly. In an 
30 exemplary embodiment, the zonal Isolation assembly further comprises one or more 
valve members for controlling the flow of fluids between the solid tubular members and 
the perforated tubular members. In an exemplary embodftnent, one or more of the 
solid tubular members include one or more valve members for oontrolling the.flow of 
fluids between the soHd tubular tnembers and the perforated tubular members. 
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A system for isolating a first subterranean zone from a second subterranean ^ne in a 
weltbore has also been described that includes means for positiontng one or more 
primary soRd tubulars within the weilbore, the primary sofid tubulars traversing the first 

5 subtsrrahean zone/ means for positioning one or more perforated tubuiars withfn the 
weilbore, the perforated tubulars traversing the seoond subterranean zone, means for 
fluididy coupling the perforated tubulars and the primary solid tubulars, and means for 
preventing the passage of fluids from the first subtenranean s>ne to the second 
subterranean zone within the weilbore external to the primary sofid tubuiars and the 

10 perforated tubuiars. 

A system for extracting materials from a producing subterranean zone in a weilbore, at 
least a portion of the weilbore induding a casing, has also been described that includes 
means for positioning one or more primary solid tubulars witNn the weilbore, rneans for 

15 fluicfldy coupling ttie primary solid tubulars with the casing, means for positioning one 
or more perforated tubulars within the wrelibore, tlie perforated tubulars traversing the 
produdng eubterranean zone, means for fluididy coupling the perforated tubulars vnth 
the primary solid tubuiars, means for fluididy isolating the produdng subtermhean zone ^ 
from at least one other subtenranean zone within the weilbore, and means for fluididy 

20 coupling at least one of the perforated tubulars with the produdng subtenanean zone. 
In an exemplary embodiment, ^the system further indudes means for controllably 
fluiddy decoupling at least one of the perforated tubulars from at least one other of the 
perforated tubuiars. 

25 A system for isolating a flrat subtenanean zone from a second subterranean zme in a 
weilbore has also been described that Indudes means for petitioning end or more 
' primary solid tubulars within the weilbore, the primary solid tubuiars traversing the first 
subterranean zone, means for positioning one or more perforated tubuiars within the 
welibore. the perfcMrated tubulara traversing the second subterranean zone, means for 

30 radially expanding at least one of the primary solid tubulars and perforated tubulars 
' within the weilbore, means for fluididy coupling the perforated tubuiars and the primary 
solid tubulars, and means for preventing the passage of fluids finom VhB first 
subterranean zone to the seoond subterranean zone within the welibore external Id the 
primary soUd tulHilars and perforated tubulars. 
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A system for extracting materials from a producing sutiterranean zone in a weHt)ore» at 
least a portion of the wellbore including a casing, has also been descrit>6d that Includes 
nneans for positioning one or more primary solid tubuiars within the weinx)re« means for 

5 positioning one or more perforated tubuiars within the wellbore, the perforated tubuiars 
traversing the producing subterranean zone, means for ladidiy expanding at least one 
of the primary solid tubuiars and the perforated tubuiars within the wellbore, means for 
fluldidy coupling the primary solid tubuiars with the casing, means for fluididy coupling 
the perforated tubuiars with the solid tubuiars, means for fluididy isolating the 

10 producing subterranean zone from at least one other subterranean zone witNn the 
wellbore, and means for fluididy coupling at least one of the perforated tubuiars with 
the produdng subterranean. »ne. In an exemplary embodiment, the system further 
Includes means for oontroHably fluididy decoupling at least one of the perforated 
tubuiars from at least one other of the perforated tubuiars. 

15 

A system for Isoteting subterranean nnes traversed by a wellbora has also been 
described that Indudes a tubular support member defining a first passage, a tubular 
expansion cone defining a second passage fluididy coupled to the first passage 
coupled to an end of the tubular support member and comprising a tepered end, a 

20 tubular liner coupled to and supported by the tepered end of the tubular expansion 
cone, and a shoe defining a valveable passage coupled to an end of the tubular liner, 
wherein the tubular liner Indudes one or more expandable tobular members that each 
include a tubular body corhprising an intermediate portton and first and second 
expanded end portions coupled to oppo^ng ends of the intennedlate portion, and a 

25 seating member coupled to. the exterior surface of the intermediate portion, and one or 
more stotted tubuter members coupled to the expandable tubular members, wherein 
the inside diameters of the other tubular members are greater than or equal to the 
outside diameter of the tubular expar^ion cone. In an exemplary embodiment, the wall 
thicknesses of the first and second expanded end portions are greater thsin the well 

30 thickness of the intemnediate portton. In an exemptery embodiment, each expandable 
tubuter member further indudes a first tubular transitionary member coupled between 
the first expanded end portion and the intemnediate portton, and a second tubuter 
translttonary member coupled between the second expanded end portion and the 
intermediate portion, wherein the angles of indinatton of the first and second tubuter 
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transitionary members relative to the intemradiate portion ranges from about 0 to 30 
degrees. In an exemplary embodiment, the outside diameter of the intermediate 
portiori ranges from abouX 75 percent to about 98 percent of the outside diameters of 
the first and second expanded end portions. In an exemplary emIiodimOTt, the burst 

5 strength of the first and second expanded end portiohs is subslwtially equal to the 
burst strength of the intermediate ti^lar section. In an exemplary embodin^nt, the 
ratio of the inside diameters of the first and second expanded end portions to the 
interior diameter of the intenmediate portion ranges from about 100 to 120 percent in 
an exemplary embodiment the relationsMp between the wait thicknesses ti, t2, and im 

10 of the first expanded end portion, the second expanded end portion, and the 
intemiediate portion, respectively, of the expandable tubular members, the inside 
diameters Di, D2 and Dint of the first expanded end portion, the second expanded end 
portion, and the intermediate portion, respecHveiy, of theoq^andable tubular members, 
and the inside diameter DweOKm of the weiibore eating that the expandable tubular 

1 5 member will be inserted into, and the outside diameter Dom of the expansion cone that 
wiH be used to radially expand the e)q>andable tubular member within the weiibore is 
given by the following expression: 

wherein ti = t2; and wherein D^ = D2. In an exemplary embodiment, the tapered end of 
20 the tubular expansion cone includes a plurality of adjacent discrete tapered sections. 
In an exemplary embodiment, the angle of attack of the adjacent discrete tapered 
8ectk)ns increases in a continuous manner from one end of the tubular expanston cone 
to the opposite end of the tubular expanston cone, in an exemplary embodiment, the 
tapered end of the tubular expansion cone includes an parabotoid body. In an 
25 exemplary embodiment, the angle of attack of the outer surface of the parabotok) body 
increases in a continuous manner from one end cS the parabok^d body to the opposite 
end of the paratx>k3id body. In an exemplary embodiment, the tubular liner comprises 
a plurality of expandable tubular members; and wherein the other tubular members are 
interleaved among the expandable tubular members. 

30 

A method of isolating subtananean zones traversed by a weiibore has also been 
described that Includes posittoning a tubular liner within the weiibore, and radially 
expanding one or more discrete pbrttons of the tubular liner into engagement with the 
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wellbore. In an exemplary embodiment, a plurality of discrete portiwis of the tubular 
liner are radially expanded Into engagenrtent with the wellbore. In an exemplary 
embodiment, the remaining portions of the tubular liner are not radially expanded. In 
an exemplary embodiment, one of the discrete poftlbns of the tubular Pner is radially 
expanded by injecting a fiuidic material into the tubutdr liner, and wherein the remaining 
ones of the discrete portions of the tubular liner are radially expanded by puiPng an 
expansion cone through the rerfiaining ones of the discrete portions of the tubular liner. 
In an exemplary embodiment, th6 tubular Bner comprises a plurality of tubular 
members: and wherein one or more of the tubular nwnbers are radially expanded Into 
engagement wHh the wellbore and one or more of the tubular members are not radially 
expanded Into engagement with the wellbore. In an exemplary embodiment, the 
tubular members that are radially expanded into engagement with the wellbore 
comprise a portion that is radially expanded Irito engagement with the wellbore and a 
portion that Is not radially expanded into engagement with the wellbore. in an 
exemplary embodiment the tubular liner includes one or more expandable tubular 
members that eiach IncludS a tubular body comprising an intermediate portion and first 
and second expanded end portions coupled to oppo^ng ends of the intermediate 
portion, and a sealing member coupled to the exterior surface of the Intemwdiate 
portion, and one or more slotted tubular members coupled to the expandable tubular 
members, wherein the inside diameters of ttie stotted tubular members are greater than 
or equal to the maximum inside diameters of the expandable tubular members. In an 
exemplary embodiment, the tubular liner includes a plurality of expandable tubular 
members: and wherein the slotted tubular members are interteaved ammg the 
expandable tubular members. 

A system for Isolating subterranean zones traversed by a wellbore has also been 
described that includes means for positibning a tubular liner within the wellbore. and 
means for radially expandb^ one or more discrete portions of the tubular liner into 
engagement with the wellbore. In an exemplary embodiment, a plurality of discrete 
portions of the tubular linsr are radially expanded into engagerneni with the wellbore. 
In an exemplary embodiment, the remaining portions of the tubular Hner are not radially 
expanded. In an exemplary embodiment, one discrete portion of the tubular liner is 
radially expanded by Injecting a fiuidic matertai into the tubular Hner: and wherein the 
other (Sscrete portions of the tubular liner are radially expanded by pulling an 
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expansion cone through the other discrete portions of the tubular liner. In an 
exemplary emtxxllment, the tubular liner includes a plurality of tubular members; and 
wherein one or more of the tubular members are radially expanded Into ertgagement 
with the welbore and one or more of the tubular members are not radially expanded 
5 Into engagement wHh the wellbore. In an exemplaiy embodiment, the tubular members 
that are radially expanded into engagement with the weUbm include a portion that is 
radially expanded into engagement with the welbore and a portion that is not radially 
expanded into engagement vyith the wellbore. 

10 An apparatajs tor Isolating subterranean zones has also been described that includes a 
subtenranean formatton defining a borehole, and a tubular liner positioned in and 
coupled to the borehole at one or more discrete locations, in an exemplary 
embodiment, the tubular liner Is coupled to the borehole at a plurality of discrete 
locations. In an emmplary embodiment, the tubular liner Is coupled to the borehole by 

15 a process that Includes posittoning the tobular Hner within the borehole, and radially 
expanding one or more discrete porttons of the tubular liner into engagement with the 
borehole. In an exemplary embodiment, a plurality of discrete portions of the tubular 
liner are radially exparxled into engagement with the borehole, in an exemplary 
embodiment, the remaining portions of the tubiriar liner are not radially expanded. In 

20 an exemplary embodiment, one of the discrete portions of the tubular liner is radially 
expanded by injecting a fluidic material into the tubular liner, and wherein the other 
discrete portions of the tubular liner are radially expanded by pulling ah expansion cone 
through the other discrete portions of the tubular Hner. In an exenplary embodiment, 
the tubular liner comprises a plurality of tubular members; and wherein one or more of 

25 the tubular members are radially expanded into engagement with the borehole and one 
or more of the tubular nr^embers are not radially expanded into engagement with the 
borehote. In an exemplary embodiment, the tubuter members that are radially 
expanded into engagement with the borehole include ai portion that is radially 
expanded Into engagement with the borehole and a portion that is not radially 

30 expanded into engagement with the faiorehole. In an exemplary embodiment, prior to 
the radial expansion the tubular liner Includes one or more expandabte tubular 
nnembers that each Include a tobular body comprising an intermediate portion and first 
and second expanded end portions coupled to opposing ends of the intermedtete 
portion, and a sealing member coupled to the exterior surtece of the intermedtete 
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portion, and one or more slotted tubular numbers ooupted to the expandable tubular 
members, wherein the Inside diameters oT the slotted tubular nr\embers are greater than 
or equal to the maximum inside diameters of the exparulable tubular memt>6rs. In an 
exemplary embodiment, the tubular liner includes a plurality of expandable tubular 
5 members; and wherein the slotted tubular members are Interleaved among the 
mpandatde tubular mmibers. 

An apparati^ has been described thisKt includes a zonal isolation assembly including: 
one or more solid tubular members, each solid tubular member Including one or more 

10 external seals, one or more perforated tubular members coupled to the solid tubular 
members, one or mors flow control valves operabty coupled to the perforated tubular 
members for controlNng the flow of fluidic materials through the perforated tubular 
members, one or more temperature sensors operably coupled to one or wore of the 
perforated tubular members for monitoring the operating temperature within the 

15 perforated tubular members, one or more pressure sensors operably coupled to one or 
. mors of the perforated tudular members for monitorfng the operating pressure within 
the perforated tubular menr^ers, artd one or more flow sensors operably coupled to 
one or more of the perforated tubular members for monitorfng the operating flow rate 
within the perforated tubular members, a shoe coupled to the zonal isolation assembly, 

20 and a oontroller operably coupled to the flow control valves, the temperature sensors, 
the pressure smsors, and the flow sensors for monitoring the temperature, pressure 
and flow sensors and controlling the operation of the flow control valves. At least one 
of the solid tubular mmibers and the perforated tubular members are formed by a 
radal expansion process performed within the wellbore. 

25 

A method of isolating a first subterranean zone from a second subtenanean ^>ne in a 
wenbore has also been described that includes positioning one or more solid tubulars 
within the weilbord, the solid tubulars traversing the first subtenranean zone, positioning 
one or more perforated tubulars within the wellbora, the perforated tubulars traversing 
30 the second subterranean zorie, radially expanding at least one of the prinfiary solid 
tubulars and perforated tubulars wtthin the wellbore, fluididy cqupling the perforated 
tubulars and the solid tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subterranean mm within the wellbore external to the 
solid tubulars and perforated tubulars, monitoring the operating temperatures, 
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pressures, and flow rates withh one or more of the perforated tubulars, and controlling 
the flow of fluidic materials through the perforated tubulars as a function of the 
monitored operating temperatures, pressures, and flow rates. 

5 A method of extracting materials firom a producing subterranean zone in a wellbore, at 
least a portion of the weilbbre including a casing, has also been described that includes 
positioning one or more solid tubulars within the wellbore. positioning one or nnore 
perforated tubulars within the weiiborei th^ perforated tubulars traversing the producing 
subterranean zone, radialiy expanding at least one of the solid tubulars and the 

10 perforated tubulars within the welibore, fluididy coupling the solid tubulars with the 
casing, fiuididy coupling the perforated tubulars with the solid tubulars, fluididy 
isolating the produdng subtenanean zone fronri at least one other subterranean zone 
within the weHbore, fluidiciy coupling at least one of the perforated tubulars with the 
produdng sutHerranean zone, monitoring the operating temperatures, pressures, apd 

15 fiGM rates within one or more of the perforated tubulars, and controlling the flow of 
fluidto materials through the perforated tubulars as a function of the monitored 
operating temperatures, pressures, and flow rates. 

A system for isdating a first subteranean zcme from a second subtenranean zone In a 
20 wellbore has also been (tescribed that indudes means for positioning one or more solid 
tubulars within the wellbore, the soM tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars within the wellbore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
25 means for fiuididy coupling the perforated tubulare and the solid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the weilbore external to the solid tubulars and perforated 
tubulars, means for monitoring the operating temperatures, pressures, and flow rates 
within one or more of the perforated tubulare, and nieans for controliing the flow of 
30 fluidic materials through the perforated tubulare as a function of tlie monitored 
operating temperatures, pressures, and flow rates. 

A system for extracting materials from a produdng subtenranean zone In a wellbore, at 
least a portion of the wellbore Induding a casing, has also been described that includes 
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means for positioning one or more solid tubulars within the wellbore, means for 
(K>sitioning one or more perforated tubulars within the wellbore, the perforated tubidars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the sdid tubulars arKl the perforated tubulars within the wellbore^ means for fluididy 

5 coupling the solid tubulars with the casing, means for fluididy coupling the perforated 
tubulars with the solid tubulars, means for fluididy isolating the produdng subtenanean 
zone from at least one other subterranean zone within the wellbore. means for fluididy 
coupling at least one of the perforated tubulars with the produdng subterranean zone, 
means for monitoring the operating temperatures, pressures, and flow rates within one 

10 • or more of the perforated tubulars. and means for oontroiling the flow of fluidic 
materials through the perforated tubulars as a fundioh of the monitored operating 
temperatures, pressures, and flow rates. 

An apparatus has also been described that indudes a zonal isolation assembly 
15 induding: one or more scriid tubular members, each sdid tubular member including one 
; or more external seals, one or more perforated tubular members eadi Including radial 
passages ooijq>led to the solid tubular members, and one or more solid tiriHilar Bners 
coupled to the interior surfaces of one or more of the perforated tubular members for 
sealing at least some of the radial passages of the perforated tubular members, and a 
20 shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are formed by a radial expansion 
process performed within the wellbore, and the solid tubular liners are fonned by a 
radial expansion process perfbnned within the wellbore. 

25 A method of isolating a first subtenranean zone from a second subterranean zone in a 
wellbore has also been described that Indudes positioning one or more sdid tubulars 
within the welHtore. the solid tubulars traversing the first subterranean zone, positioning 
one or more perforated tubulars each induding one or more radial passages within the 
wellbore, the perforated tubulars traversing the second subtenanean zone, radially 

30 expanding at least one of the solid tubulars and perforated tubulars within ttie wellbore, 
fluididy coupling the perforated tubulars and the primary solid tubulars. preventing the 
passage of fluids from the flrst subterranean zone to the second subtenanean zone 
within the wellbore external to the primary solid tubulars and perforated tu.bulars. 
positioning one or more solid tubular liners within the interior of one or more of the 
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perforated tubulars. and radially expanding arnJ plastically defonming the solid tubular 
liners within the Interior of one or more of the perforated tubulars to fluidicly seal at 
least some of the radial passages of the perforated tubulars. 

5 A method of extracting materials from a producing sublenanean lom in a weUbore, at 
least a portion oT the wellbore Including a casing^ has also been described that includes 
posttiorring one or more solid tubulars within the W^lbore, positioning one or more 
perforated tubulars each IndtJding one or more nadial passages within the weHbors, the 
perforated hibulars traversing the producing subtenrariean zone, radially expanding at 

10 least one of the solid tubulars and the perforated tubulars within the weHbore. fluidicly 
coupling the solid tubutars with the casing^ fluidldy ooupHng the perforated tubulars 
with the solid tubulars, fhjididy isolating the producing subtenranean zone from at least 
one other subterranean zone within the wellbore. fluidicly coupling at least one of the 
perforated tubulars with the producing subterranean zone, positioning one or more 

IS solid tubular liners within the interior-of one or more of the perforated turiMJiars, and 
radially expanding and plastically deforming the solid tubular liners within the interior oT 
one or more of the perforated tubulars to fluidicly seal at least some of the radial 
passages of the perforated tubulars. 

20 A system for isoteting a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that includes means for positioning one or more solid 
tubulars within the wellbore, the solid tajbutars traversing the first subten^nean zone, 
rrteans for positionirjg one or nrK>re perforated tubulars each including one or more 
radial passages within the wellbore, the perforated tubulars traversing the second 

25 subtenanean zone, means fpr radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore. means for flukJidy coupling the perforated 
tubulars and the solid tubulars, means for preventlrlg the passage of fluids from the first 
subterranean zone to the second subtenanean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars, means for posiUonlrig one or more solid 

30 tubular liners within the interior of one or more of the perforated tubulars, and means 
for radially expanding and plastically deforming the solid tubuter liners within the interior 
of one or more df the perforated tubulars to fluidicly seal at lesiaX some of the radial 
passages of the perforated tubulars. 
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According to another aspect of the present Invention, a system for extracting materials 
from a producing subtenanean zxm in a weilt)ore» at least a portion of the wellbore 
including a casing, has also been described that includes means for positioning one or 
more solid tubutars within the wellbore. means tot positioning one or nrme perforated 
tubuiars each including one or more radial passages within the wellbore, the perforated 
tubulars traversing the producing subterranean zone, means for radially expanding at 
least one of the solid tubulars and the perforated tubulars within the wellbore. means 
for fluidldy coupling the solid tubuiars with the (%»ing. nrieans for fluMidy coupling the 
perforated tubulars with the solid tubulars. means for fluididy isolating the producing 
subterranean zoiie from isit least one other subterranean zone within the wellbore. 
means for fluididy coupling at least one of the perforated tubulars with the producing 
subterranean zone, means for portioning one or more solid tubular liners within the 
interior of one or more of the perforated tubulars. and means for radially expanding and 
plastically defonming the solid tubular liners within ttie iriterior of one or more of the 
perforated tubuiars to fluididy seal at least some of the radial passages of the 
perforated ^bulara. 

An apparatus has also been descril)ed that indudes a zonal isolation assembly 
induding: one or more solid tubular members, each solid tubular member induding one 
or more external seals, one or more perforated tubular members each Induding radial 
passages coupled to the solid tubular members, and a sealing material coupled to at 
least some of the perforated tubular members for sealing at least some of the radial 
passages of the perforated tubular memberB, and a shoe coupled to the zonal isolation 
assembly. 

A method of isolatintg a first subterranean zone from a second subterranean zone In a 
wellbore has also been described that indudes positioning one or more solid tubulars 
within the wellbore. the solid tubulars traversing the first subten^nean zone, positioning 
one or more perforated tubulars eadi induding one or more radial passages within tlie 
wellbore. the perforated tubulars traversing the second subterranean zone, radially 
expanding at toast one of the solid tubulars and perforated tubulare within the wellbore. 
fluididy coupling the perforated tubulars and the primary solid tubulare, preventing the 
passage of fluids from the first subtenwean zone to the second subterranean zone 
within the wellbore external to the primary sdtd tubulare and perforated tubutere. 



59 



sealing off an annular region within at least one of the perforated tubulars. and ir^ecting 
a hardenable fluldic sealing material Into the sealed annular regions of the perforated 
tubulars to seal off at least some of the radial passages of the perforated tubulars. 

A method of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that indudes 
positioning one or more solid tubulars within the wellbore, positioning one or more 
perforated tubulars each including one or more radial passages within the wellbore. the 
perforated tubulars traversing the producing subtenranean zone, radially expanding at 
least one of tha solid tubulars and the perforated tubulars within the wellbore. fluidicly 
coupling the sdid tubulars with the casing, fiuididy coupling the perforated tubulars 
with the solid tubulars, fluididy Isolating the producing subtenranean zone from at least 
one other subtenBnean zone within the wellbore, fluidicly coupling at least one of the 
perforated tubulars with the producing subterranean zone, sealing off an annular regiori 
within at least one of the perforated tubulars, and injecting a hardenable fluidic sealing 
material into the sealed anriular regions of the perforated tubulars to seal off at least 
some of the radial passages of the perforated tubulars. 

A system for isolating a first subtoranean zone from a second subtenranean zone in a 
wellbor^4^s^ also been described that includes means for positioning one or more solid 
tubulars within the wellbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars each including one or more 
radial passages v^in the wellbore. the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore. means for fluididy coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage erf fluids from the first 
subfenanean zone to the second subterranean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars, means for sealing off an annular region 
within a\ least one of the perforated tubulars, and means for Injecting a hardenable 
fluidic sealing material into the sealed annular regions of the perforated tubulars to seal 
off at least some of the radial passages of the perforated tubulars. 

A system for extracting materials from a produdng subtenranean zone in a wellbore, at 
least a portion of tHe wellbore induding a casing, has ateo been described that Indudes 
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means for positioning one or more sdid tubulars within the wellbore, means for 
positioning one or more perforated tubuiars each including one or more radial 
passages within ttie weilt)ore. the perforated tutHilars traversing the producing 
subterranean zone, means for radially expanding at least one of the solid tubulars and 

5 the perforated tubulars within the wellbore, means for flukJIdy coupling the solid 
tubuiars with the casing, means for fluidiciy oouplirig the perforated tubulars with the 
solid tubulars, means for fluidiciy Isolating the producing subterranean zone from at 
least one other subtenanean zone within the wellbore, means for fiuldidy coupling at 
lea^t one of the perforated tubulars with the producing subterranean zone, means for 

10* sealing off an annular region within at least one of the perforated tubulars, and means 
for in^cHng a hardenable fluldic sealing material into the sealed annular regions of the 
perforated tubulars to sad off at least some of the radial passages of the perforated 
tutHilars. 

15 An appanitus has also been described that ipdudes a zonal eolation assembly 
positioned within a wellbore that traverses a subterranean formation including: one or 
more solid tubular members, each solid tubular member including one or more external 
seals, one or more perforated tubular members coupled to the solid tubular members, 
and a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 

20 members and the perforated tubular members are formed by a radial expansion 
process performed within the wellbore, and at least one of the perforated tubular 
members are radially expanded into intimate contact with the subterranean formation. 
In an exemplary embodiment, the perforated tubular memt)ers that are radially 
expanded into Intimate contact with ttie subtenanean formation compress the 

25 subtenanean fonnation, 

A method of isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that includes positioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing th6 first subterranean zone, positioning 
30 one or more perforated tubulars within the weUbore each including one or more radial 
passages, the perforated tubulars traversing the second subterrahean zone, radially 
expanding at least one of the primary solid tubulars and perforated tubulars within the 
vvellbore, radially expanding at least one of the perforated tubulars into intimate, contact 
with the second subterranean zone, fliuididly coupling the perforated tubulars and the 
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solid tubulars, and preventing the passage of fluids from the first subtenranean zone to 
the second subten^nean zone within the welibore extemai to the solid tubulars and 
perforated tubulars. In an exemplary embodiment, the perforated tubulars that are 
radially expanded into Intimate contact with the second subterranean zone compress 

5 the secorKi subterrane^m zone. In an exemplary embodiment, the method further 
Includes vibrating the second subterranean ^e to incrrase the rate of recovery of 
hydrocart>ons from the second subtenranean zone. In an exemplary embodiment, the 
method further indudes vibrating the second subterranean zone to dean the^radlal 
passages of the perforated tubulars that are radially expanded into intimate contact 

10 with the second subterranean zone. In an exemplary embodinient, the method further 
Indudes applying an impulsive bad to the perforated tubulars that are radially 
expanded into intimate contact with the second subtenranesui zone to increase the rate 
^ of recovery of hydrocartxms from the second subterranean zone. 

15 A method of extracting materials finom-a prpdudng subterranean zone in a welibore, at 
least a portion of the weHbore induding a casing, has also been described that indudes 
positioning one or more sdid tubular; within the welibore, positioning one or more 
perforated tubulars within the welibore each induding one more radial passages, the 
perforated tubulars traversing the produdng subterranean »)ne, radially expanding at 

20 least one of the solid tubulars and the perforated tubulars within the welibore, radially 
expanding at least one of the perforated tubulars Into intimaie contact with the 
produdng subtenanean zone, fluididy coupling the solid tubulars with the casing, 
fluididy coupling the perforated tubulars with the solid tubulars, fluididy isolating the 
produdng subterranean zone fmm at least one ottver subterranean zone within the 

25 welibore, and fluididy coupling at least one of ttie prorated tubulars with the 
produdng subterranean zone. In an exemplary emtxxJiment, the perforated tubulars 
that are radiaHy expanded into intimate contad with the produdng subterranean zone 
conr^press the produdng subterranean zone. In an exemplary emtKxIlment the method 
further indudes vibrating the produdng subterranean zone to Increase ttie rate of 

30 recovery of hydrocart>ons from the produdng subten^nean zone. In an exemplary 
embodiment, the method further indudes vibrating the produdng subtenranean zone to 
dean the radial passages of the perforated tubulars that are radially expanded into 
intimate contact with the jprodudng ^bterranean zone. In an exemplary embodinpnt, 
the m^od further indudes applying an impulsive load to the perforated tubulars that 
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are radially exparKled into intimate contact with the produdng subtenanean zone to 
IncfBase the rate of recovery of hyclrocarit>ons from the producing siibtenranean zone. 

A system for isdating a first subterranean zone from a second subtenanean zone In a 

5 weRbdre has also been described that includes means for positioning one or more solid 
titulars wittiin the wellbore, the solid tubulars traversing the first subterranean zone, 
means (or positioning one or more perforated tubulars within the wellbore each 
including one or more radial passages, the perforated tubulars traversing the second 
subtenanean zone, means for radially expanding at least one of the solid tubulars and 

0 perforated tubulars within the wellbore; means for radially expanding at least one of the 
perforated tubulars Into intimate contact with the second subtenranean zone, means for 
fliAliciy coupling the perforated tubulars ^nd the solid tubulars, and means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 

15 tubulars. In an exemplary embodiment, the means for radially expanding at least one 
of the p^forated tubulars into intimate contact wth the second subtenanean zone 
ccmprises means for compressing the second subterranean zone. In an exemplary 
embodiment, the system further includes means fbr vibratirtg the second subtenranean 
zone to increase the rate of recovery of hydrocarbons from the second subterranean 

20 zone. In an exemplary embodiment, the system further includes means for vibrating 
the second subterranean zone to dean the radial passages the perforated tubulars 
that are radially expanded Into intimate contact with the second subtenranean zone. In 
an exemplary embodiment, the system further indudes means for applying an 
impulsive load to the perforated tubulars that are radially expanded into intimate 

25 contad with the second subterranean zone to increase the rate of recovery of 
hydrocarbons from the second subterranean zone. 

A system for extracting materials firom a producing subterranean zone in a wellbore, at 
least a portion of the wellbore induding a casing, has also been described that includes 
30 means for positioning one or rnore soDd tubulars within the weObore, means fbr 
positioning.one or more perforated tubulars within the wellbore each induding one or 
more radial openings, the perforated tubulars traversing the produdng subterranean 
zone, means fbr radially expanding at least one of the solid tubulars and the perforated 
tubulars within the wellbore. means for radially expanding at least one of the perforated 
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tubulars into intiiDate contact with the producing subterranean zone, means for fluididy 
oou^^ng the solid tubulars with the casing, means for fluididy coupling the perforated 
tubulars with the solid tubulars. means for fluididy isolating the produdng subterranean 
zone from at least ohe other subterranean zone within the wellbtire. and means -for 

5 flukfldy coupling at least one of the perforated tubulars wHh the produdng 
subterranean zone. In an exemplary embodiment, the means for radially expanding at 
least one of the perforated tubulars into intimate contad with the produdng 
subterranean zone comprises nrieans for compressing the produdng subterranean 
zone. In an exemplary embodimeiit. the system further indudes means for vibrating 

1Q • the produdng subterranean zone to increase the rate of recovery of hydrocartions from 
the producbf)g subterranean zone. In an exemplary embodiment, the system further 
indudes means for vibrating the produdng subterranean zone to dean the radial 
passages of the perforated tubulars that are radially expanded into intimate contact 
with the producing subterranean zorie. In an exemplary embodiment, the system 

15 further indudes means for applying an impulsive load to the perforated, tubulars that 
are radiaHy expanded Into intimate contect with the produdng subterranean zone to 
increase the rate of recovery of hydrocartx)ns from the produdng subterranean zone. 

An apparatus has also been . described that indudes a zonal isolation assembly 
20 positioned within a wellbors that traverses a subten^nean fomfiation and indudes a 
perfbrated wellbors casing, induding: one or more solid tubular members, each solid 
tubiiar member induding one or mora external seals, one or more perfbrated tubular 
memtsers coupled to the solid tubular memt)ers. and a shoe coupled to the zonal 
isolation assembly. At least one of the solid tubular members and the perforated 
25 tubular members are fonned by a radial expansion process performed within the 
welibore. and at least one of the perforated tubular members are radially expanded Into 
; intimate contact with the perforated welibore casing. * In an exemplary embodiment, the 
perfbrated tubular mmnbers that are radially expanded into Intimate contact with the 
perforated casing compress the subtenanean fonmation. 

30 

A msthod of teolating a first subterranean zone from a second sutyterTar>ean zone in a 
welbbre that indiides a perforated casing that traverses the second subtenranean 
zone, has also been described that Indudes positioning one or more solid tubulars 
within the welibore. the solid tubulars travenring the first subterranean zone, positioning 
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one or more perforated tubulars within the wellbore each induding one or more radial 
passages, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the primary solid tubulars and perforated tubulars within the 
wellbore, radially expanding at least one of the perforated tubulars into infimate contact 

5 with the perforated casing, fiuidiciy coupling the perforated tubulars and the solid 
tubulars, and preventing the passage of fluids ftorri thb first subtenranean zone to the 
second subterrariean zone witfiin the wellbore external to the solid tubulars and 
perforated tubulars. In an exemplary ertibodiment, the perforated tubulars that are 
radially expanded into intimate contact with the perforated casing compress the second 

10 subtenranean zone. In an exemplary embodirhent, the method furtter includes 
vibrating the second subterranean zone to increase the rate of recovery of 
hydrocart)ons from the second subterranean zone. In an exemplary embodiment, the 
mqtttod further includes vibrating the second subtenranean zone to dean the radial 
passages of the perforated tubulars that are radially expanded into intimate contact 

15 with the perforated casing. In an exemplary embodiment; the method further indildes 
applying an impulsive load to the perforated tubuters that are radially expanded into 
intimate contact with the perforated casing to increase the rate of recovery of 
hydrocart)ons from the second subtenranean zone. 

20 A method of extracting materials itom a produdng subterranean zone in a wellbore. at 
least a portion cA the wellbore induding a casing and a perforated casing that traverses 
the producing subterranean zone, has also been described that indudes positioning 
one or more solid tubuters within the wellbore, positioning one or more perforated 
tubulars within the wellbore each induding one or more radial passages, the perforated 

25 tubulars traversing the produdng subtenranean zone, radially expanding at least one of 
the solid tubulars and the perforated tubulars withirvthe wellbore, radially expanding at 
teast one of ttie perforated tubulars into Intimate conted with the perforated casing, 
fluidldy coupling the solid tubulars with the casing, fluididy coupling the perforated 
tubulars with the solid tubulars, fiuidiciy isoteting the produdng subterranean zone from 

30 at least one other subterranean zone within the wellbore, and fliindicly coupling at least 
one of the perforated tubuters with the produdng subterranean zone. In an exemplary 
embodiment, the perforated tubulars that are radially expanded into intimate contect 
wHh the perforated casing compress the produdng subterranean zone. In an 
emmptery embodiment, the rnethod further indudes vibrating (he produdng 
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subterranean zone to increase the rate of recovery of hydrocarbons from the producing 
subterranean zone. In an exemplary embodiment, the method further includes 
vibrating tr^ producing subtenanean zone to dean the radial passages of the 
perforated tubulars that are radially expanded Into intinrtate contact with the perforated 
5 casing. In an exemplary embodiment, the method further includes applying an 
impulsive load to the perforated tubulars that are radially expanded into intimate 
contact with the perforated tubulars to increase the rate of recovery of hydrocarbons 
(mm the prcxludng subterranean zone. 

10 A system for isolating a first subterranean zone from a second subterranean zone in a 
weHbore that includes a perforated casing that traverses the second subterranean 
zone, has alsd^been described that includes means for positioning one or mo^e solid 
tubulars within the welibore, the solid tubulars traversing the first subterrariean zone, 
means for positioning one of more perforated tubulars within the weHbore each 

15 including one or more radial passages*, the perforated tubulars traversing the second 
siAterranem zone, means for radially expanding at least one of Oie solid tubulars and 
perforated tubulars within the wellbore. means for radially expanding at least one of the 
perforated tubulars into intimate contact with the perforated casing, means for fluidiciy 
coupling the perforated tubulars and the solid tubulars, and means for preventing the 

20 passage of fluids from the first subterranean zone to the second subterranean zone 
within the weltbore external to the soiid tubulars and perforated tubulars. In an 
exemplary enixxllment, the means for radially expanding at least one of the perforated 
tubulars into intimate conted with the perforated casing comprises means for 
compressing the seoorxl subtenranean zone. In an exemplary embodiment, the system 

25 fiffther indudes means for vit)rating the second subterranean zone to increase the rate 
of recovery of hydrocarbons from the second subterranean zone. In an exemplary 
embodiment, the system further indudes means for vibrating the second subterranean 
zone to dean the radial passages of the perforated tubulars that are radially expanded 
into intimate conted with the perforated casing, in an exemplary embodiment, the 

30 system further indudes means for applying an inr^HJisive load to the perforated tubulars 
that are radially expanded Into intimate conted with the perforated ca^ng to increase 
the rate of recovery of hydrocartions fnxn the second subterranean zorie. 



66 



A system for extracting materials from a producing subterranean zone in a weiR)ore» at 
least a portion of the wellt)ore including a casing and a perforated casing ttiat traverses 
the producing subterranean zone, has also been described that includes nrieans for 
positiorring one or more solid tubulars within the wstllbors, means for positioning one or 

5 more perforated tubulars within the wellbore eadi Including one or more radial 
openings, the perforated tubulars traversing the producing subterranean zone, mearis 
for radially expanding at least one of the solid tubulars and th6 perforated tubulars 
within the weilbore^ means for radially expanding at least one of the perforated tubulars 
Into intimate contact with the perforated casing, means for fluididy coupling the solid 

10 tubulars with the casing, nieans for fluididy couplihg the perforated tubulars with the 
solid tubulars, means for fluididy isolating the produdng subterranean zone from at 
least one other subtenranean zone within the wellbore. and means for fluididy couplihg 
at least one of the perforated tubul9r8 with the produdng subterransan zone. In an 
emmplary embodiment, the means for radially expanding at least one of the perforated 

IS tubulars into intimsAe contad v^th the perforated casing comprises means for 
compressing the produdng subterranean zone. In an exemplary embodiment, the 
further indudes means for vibrating the produdng subtenanean zone to increase the 
rate of recovery of hydrocarbons from the produdng subterranean zone. In an 
exemplary embodiment, the system further includes means for vibrating the produdng 

20 subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate contact with the perforated casing. In an exemplary 
embodiment, the system further indudes means for applying an impulsive load to the 
perforated tubulars that are radially expanded into Intbnate contad with the perforated 
casing to increase the rate of recovery of hydrDcart)ons from the pnxludng 

25 subterranean zone. 

An apparatus has also been described that indudes a zonal isolation assembly 
induding: one or more solid tubular members, each solid tubular mmiber induding one, 
or more external seals, me or more perforated tubular members each induding radial 
30 passages coupled to the solid tubular members, and one or more perforated tubular 
liners each induding one or more radial passages coupled to the interior surfaces of 
one or more of the perforated tubular members, and a shoe coupled to the zonal 
isolation assembly. At least one of the solid tubular members md the perforated 
tubular members are fomied by a radial expansion process perfbmied within the 
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wellbore. and the perforated tubular liners are formed by a radial mqiansibn process 
perfbnned within the wellbore. 

A method of isdatino a Ibrst subterranean zone from a second subterranean zone in a 
5 wellbore has also been described that Includes positioning one or more solid tubulars 
within the wellbore. the solid tidiulars traversing the first subtenanean zone, positioning 
one or more perforated tubulars each inducting one or more radiai passages wtthin the 
' weUbwe. the perforated tubulars traversing me second suftterranean zone, radialy 
e)q»andlng at least one of the solid tubulars arid perforated tubulars witNn the wellbore, 
10 • fhjldlciy oouplir^ the perforated tubulars and the primary soHd tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
wHhin the wettxxe external to the primary solid tid)ulars and perfbrated tubulars. 
portioning one or more perforated tubular liners within the Interior of one or more of 
the perforated tubulars, and radially wcpanding and plastically defomiing the perfbrated 
15 tubular Hnersvrithin the interior of one or more of the perforated tubulars. 

A method of extracting materials from a producing subterranean zone in a wellbore, at 
least a portton of the wellbore including a casing, has also been de8crtt)ed that indudes 
positioning one or more solid tubulars within the wellbore. pc^iticMfiing one or more 

20 perforated tubuters each Induding one or more radial passages wlttiin the wellbore, the 
perfbrated tubulars traversing the produdng subtenanean zone, radially expanding at 
least one of the solid tubulars and the perforated tubulars within the wellbore, fluididy 
coupling the solid tubulars with the casing, fluididy coupling the perfbrated tubulars 
with the solid tutxjtere. fluididy isolating the produdhg subterranean zone from at least 

25 one other subterranean zone, within the wellbore. fluididy coiqHing at least one of the 
perforated tubulars with the produdng subtenanean zone, positioning one or more 
perforated tubuter liners within the interior of one or niore of the perforated tubulars. 
and radially expanding and plasticaily defbnning the perforated tubular lihers withhi the 
interior of one ornwre of the perforated tubulars. 

30 

A system for isolating a first subterranean zone from a second subtenanean zone in a 
weilbore has also been described that Indudes means for positioning one or more solid 
tubutere within the weibore. the soHd tubuters traversing the first subtonaneari zone, 
means for positioning one or more perfbrated tubulars each induding one or more 
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radial passages within the welll)orB. the perforated tubuiars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubuiars and 
perforated tubulare within the wellbore, means for fluidldy coupling the perforated 
tubuiars and the solid tubuiars, means for preventing the passage of fluids from the first 
5 subterranean zone to the second subterranean zone wItWn the wellbore exieniat to the 
primary solid tubuiars and peifbrated tu|)ular8. means for positioning orve or more 
perforated tubular liners within the interior of one or more of the perforated tubuiars. 
and means fbr radially expanding and plastically defbmUng the perforated tubular Hners 
within the interior of one or more of the perforated tubuiars. 

10 

A system for extracting materials fiom a producing subterranean zone In a wellbore. at 
least a portion of the wellbore including a casing, has also been described that Includes 
means for posifionlng one or mom solid tubuiars within the wellbore, means for 
positioning one or more perforated tubuiars each Indudirig one or more radial 

15 passages within the wellbore, the perforated tutxilare traversing the produdhg 
subterranean zone, means for radially expanding at ioaat one of the soM tubuiars and 
the perforated tubuiars within the wellbore. mearis for fluMidy coupling the solid 
tutHiiais with the casing, means for fluldlcly coupling the perforated tubuiars with the 
sofid tubuiars. means for Duididy tedating the producing subterranean zone from at 

20 least one other sidrtsiranean zone within the wellbore, means for fluidldy coupling 
. at least one of ttw perforated tubuiars with the produdng subtenranean zone, means for 
positioning one or more perforated tubular liners within the interior of one or more of 
the perforated tubuiars, and means for radiaHy expanding and plastically defbnning the 
perforated tubular linere within the Interfor of one or more of the perforated tubulare. 

25 

An apparatus tas also been described that indudes a zonal isolation assembly 
induding: one or more soUd tubular membere. each sdid tubular member induding one 
or more external seals, two or more perfbrated tubular membere each induding radial 
passages coupled to the solid tubular members, and one or more one-way valves for 
30 controHabiy flirididy coupling the perforated tubular membere. and a shoe coupled to 
the zonal isdation assembly. At least one of the solid tubular membere and the 
perfbrated tubular membere arefonrod by a radial expansion process performed within 
theweHbore. . . 
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A method of isolating a first subterranean zone from a second subterranean zone 
having a plurality of producing zones in a wellbore has also been described that 
includes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subtenranean zone, positioning two or more perforated tubulars each 
5 Including one or more radial passages within the wellbore. the perforated tubulars 
traversing the second subtenanean zone, radially expanding at least one of 'the solid 
tubulars and perforated tubulars within the wellbore, fluidicly coupling the perforated 
tubulars and the primary sdid tubulars, preventing the passage of fliAts from the first 
subtenranean zone to the second suUerranean zone within the wellbore external to the 
10 primary solid tubulars and perforated tuMars, and preventing fluids from passing from 
one of the producing zones that has not been depleted to one of the producing zones 
that has been depleted. 

A method of extracting materials from a wellbore having a plurality of producing 
15 subterranean zones, at least a portion of the wellbore including a casing, has also been 
described that includes positioning one or more solid tiAutars within the wellbore. 
positioning two or more perforated tubulars each including ond or more radial passages 
witNn the wellbore, the perforated tubulars traversing the producing subteiranean 
zones, radially expanding at least one of the solid tubulars and the perforated tubulars 
20 within the wellbore, fluididy coupling the solid tubulars with the casing, fluidicly coupling 
the perforated tubulars with the solid tubulars, fluidicly isolating the producing 
subtenranean zone from at least one other subterranean zone within the wellbore, 
fluidicly coupling at least one of the perforated tubulars with the producing 
subterranean zone, preventing fluids from passing from one of the prcxjudng zones 
25 that has not been depleted to one of the producing zones that has been depleted. 

A system for isolating a first subtenranean zone from a second subterranean zone 
having a plurality of producing zones in a wellbore has also been described that 
includes means for positioning one or more solid tubulars within the wellbore. the solid 
30 tubulars traversing the firet subtenahean zone, means for positioning one or more 
perforated tubulare each including one or more radial passages within the wellbore, the 
perforated tubulars traversing the second subterranean »ne, means for radially 
expanding at teast one of the solid tubulars and perforated tubulars within the wellbore, 
means for fluidicly coupling the perforated tubulars and the sdid tubulars, means for 
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preventing the passage of fluids from the first subterranean zone to the secorKi 
subterranean zone \^in the wellbore extennal to the primary solid tubulars and 
perforated tubulars, means for positioning one or more perforated tubular liners within 
the interior of one or more of the perforated tubulars, and means for preventing fluids 
5 from passing from one of the producing zones that has not been depleted to one of the 
producing zones that has been depleted. * 

A system for retracting materials from a plurality of producing subterranean zones In a 
wellbore, at least a portion of the wellbore including a casing, has also been described 

10 that includes means for positioning one or more solid tubulars within the wellbore. 
means for positioning one or more perforated tubuliars each Including one or more 
radial passages within the weUbore, the perforated tubulars traversing the producing 
subterranean zones, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars wItNn the wellbore, means for fluididy coupling thef soljd 

15 tubulars with the casing, means for fluidiciy coupling the perforated tubulars with the 
solid tubulars, means for fluidiciy iscteting the producing subterranean zone from at 
least one other subterranean nne within the wellbore, means for fluidiciy coupling at 
least one of the perforated tubulars with the producing subterranean zone, means for 
positioning one or more perforated tubular liners within the interior of one or more of 

20 the perforated tubulars, s^d means for preventing fluidis from passing from one of the 
producing zones that has not been depleted to one of the producing zones that has 
been depleted. 

An apparatus for extracting geothermal energy from a subterranean fonriation 
25 containing a source of geothermal energy has also been described that includes a 
zonal isolation assembly positioned within the subterranean formation induding: one or 
more solid tubular members, each solid tutujlar mernber including one or more external 
seals, one or more perfcvated tubular merhbers each Including radial passages coupled 
to the solid tubular members, and one or more perforated tubular liners each including 
30 one or more radial passages coupled to the interior surfaces of one or more of the 
perforated tubular members, and a shoe coupled to the zonal isolation assembly. At 
least one of the solid tubular members md the perforated tubular members are fonmed 
by a radial expansion process perfonned within the wellbore. 



A method , of isolating a first subterranean zone from a second subterranean zone 
indudhg a source of geothermal energy In a weObore has also been described that 
includes positioning one or more soKd tubulars within the wellbore. the solid tubiilars 
traversing the first subterranean zone, positioning one or nriore perforated tubulais 
5 each including one or more ladiai passages wHhin the wellbore, the perforated tubulars 
traversing (he second siditenanean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the wellbore, fluididy coupling the perforated 
tubulars and the pdmaiy solid tubuiai8,.prs\^ng the passage of fluids fn>m the first 
subterranean zone to the second subterranean zone within the wellbore extenral to the 
10 . primary solid tubulars and peifbrated tubulars, positioning oiie or more perforated 
tubular liners within the interior of one or mora of the perforated tubulars, and radially 
expanding and plastically defbnning the perforated tubular liners within the intertor of 
one or rrore of Ihe perforated tubulars. 

15 A method of extracting geothermal energy fnm a subterranean geothennal zone In a 
wellbore. at teast a portion of the weUbore including encasing, has also been described 
that includes positioning one or more solid tubulars witNn the wellbore. positioning one 
or more perforated tubulars each including one or more radial passages v^in the 
wellbore, the perforated tubulars traversing the subterranean geothemnai zone, radially 

20 expanding at least one of the solid tubulars and the perforated tubulars virithin the 
wellbore. fluididy coupling the solid tubulars with the casing, fluididy coupling the 
perforated tubulars with the solid tubulars, fluididy . isolating the subterranean 
geothermal zone from at least one other subterranean a>ne w^ln the vwHbore, and 
fluididy coupling at least one of the perforated tubulars with the subterranean 

25 geothennal zone. 

A system for is(^ng a first subtenanean zone from a second geothennal 
subtenanean zone in a wellbore has also been described that indudes means for 
positioning one or more solid tubulars v^ln the wellbore. the solid tubulars traversing 
30 the first subterranean zone, means for penning one or mor« perforated tubulars 
each Induding one or more racflal passages within the wellbore, the perforated tajbulais 
traversing the second geothennal subterranean zone, means for radially expanding at 
least one of the solid tubulars and perforated tubulars within the wellbore. means for 
fluididy coupling the peHbrated tubulars arid the solid tubulars. and means for 
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preventing , the passs^e of fluids from the first subterranean zone to the second 
geoihermal subterranean zone within the weilbore external to the primary solid tubulars 
and perforated tubulars. 

5 A system for extracting geothenmal energy from a subterranean geothemial zone in a 
weilbore, at least a portion of the weilbore including a casing, has also been described 
that includes means, for positioning one or more solid tubulars within the weHbore. 
means for positioning one or nndre perforated tubulars each Including one or more 
radial pateages within the weilbore, the perforated tubulars traversing the subtenanean 

10 geothemial zone; means for radfaUy expanding at least one of the solid tubulars and 
the perforated tubtdare within the weilbore, rheans for fluidlcly ooupling the solid 
tubulars with the casing, means for fluididy coupling the perforated tubulars with the 
solid tubuters, means for fluidicly isolating the subterranean geothermal zone from at 
least one other subterranean mne.within the weilbore. and means for fluidicly coupling 

15 at least one of the perforated tubulars viith the subtenranean geothemnal zone. 

An apparatus has also been described that includes a zonal isolation asseimt>ly 
including: one or more solid tubular members, each solid tubular member including one 
or more extemal seals, one or more perforated tubular members each Including one or 

20 more radial passages coupled to the solid tubular members, and a shoe coupled to the 
zonal isolation assembly. At least one of the solid tubular members and the perforated 
tubular tnembers are formed by a radial expansion process performed within the 
weilbore. and the radial passage of at least one of ttie perforated tubular members are 
cleaned by further radial expansion of the perforated tubular members within the 

25 weilbore. 

A method of isolating a first subterranean zone from a second subteoanean zone In a 
weilbore has also been described that includes positioning one or more solid tubulars 
within the weilbore. the solid tubulars traversing the first subtenranean zor^. positioning 
30 one or more perforated tubulars within the weilbore each including one or more radial 
passages, the perforated tubulars traversing the second subtenanean zme, radially 
expanding at least one of the primary solid tubulars and perforated tubulars within the 
weHbore, fluidicly ooupUr^ the perforated tubulars and the solid tubulars. preventing the 
passage of fluids from the flrst eubterranean zone to the second subterranean zone 
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with^ the wellbore external to the solid tubulars and perforated tubulars, and cleaning 
niateriats from the radial passages of at least one of the perforated tubulars by further 
radial expansion of the perforated tubulars within the wellbore. 

5 A method of extracting materials from a producing subfenranean zone in a wetlbore, at 
least a portion of the wellborB Including a casing, has also bew described that Includes 
positioning one or more soHd tubulars within the wellbore, positioning one or more 
perforated tubulars within the wellbore each including one or more radial passages, the 
perforated tubulars traversing the producing subtenranean zone, radially expanding at 

10 least one of the solid tubulars and the perforated tubulars within the wellbore. fluidlciy 
coupling the solid tubulars with the casing, fiuididy coupling the perforated tubulars 
with the solid tubulars, fluidiciy isolating the producing subtemanean zone from at least 
one other subterranean ^one within the wellbore, fluidiciy coupling dt least one of the 
perforated tubular^ with the producing subterranean zone, monitoring the operating . 

15 temperatures, pressiros, and flow rates within one or more of the perforated tubulars, 
and cleaning materials from the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within the wellbore. 

A system for isolating a first subterranean zone from a second subtenanean zone in a 
20 wellbore has also been described that includes means for positioning one or more solid 
tubulars within me weltbore, the solid tubulars traversing the first subtenanean zone, 
means for positioning one or more perforated tubulars v^in the wellbore each 
Including one or more radial passages, the perforated tubulars traviersing the second 
subtenanran zone, means for radially expanding at least one of the solid tubulars and 
25 perforated tubulars within the wellbore, means for fluidiciy coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first 
subtenanean ;(one to the second subtenranean zone within the wellbore extemal to the 
soHd tubulars and perforated tubulars, and means for cleaning materials from the radial 
passages of at least one of the perforated tubulars by further radial expansion of the 
30 perforated tubulars within the wellbore. 

A system for extracting materials from a producing subtenartean zone In a wellbore, at 
least a portion of the wisllbore including a casing, has also been described thai includes 
means for positioning one or nrx>re solid tubulam within the. wellbore, means for 
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positioning one or more perforated tubutars within Vne vyelHiore each including one or 
more radial passages, the perforated tul>ulars traversing the producing subterranean 
zone, means for radially expanding at least one of the solid tubulars and the perforated 
tubutars within the weilbore, means for fluldldy coupling the solid tubulars with the 
5 casing, means for fluidlcly coupling the perfiorated tubulars with the solid tubulars, 
means for fluidlcly isolating the producing subterranean zone from at least one other 
sut)ten«nean zone witNn the weilbore, means for fluldicly coupling at least one of the 
perforated tubulars with the producing subterrarKsan zone, and means for cleaning 
materials from the radial passages of at least one of the peiforated tubulars by further 
10 radial expansion of the perforated tubulars withih the weilbore. 

Although mustrative embodiments of the invention have boon showm and described, a 
wide range of hnbdification. char^ and substitution is contenqriated In the foregoing 
disclosure. In some instances, some features of the present Invention may be 
15 employed wltlK>ut a correspomfing use of the other features. Accordingly, it Is 
appropriate that the appended dabns be constmed broadly and In a manner consistent 
with the scope of the Invention'. 
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1. An apparatus, comprising: 

a zonal isolation assembly positioned withih a wellbore that traverses a 
5 subterranean fbmnatibn, comprising: 

one or more solid tubular members, each solid tubular member including one or 
more external seals; 

one or more perforated tubular members coupled to the solid tubular members; 

and 

10 • a shoe coupled to me zonal isolation assembly: 

wherein at least one of the solid tubular members and the perforated tiAular 
members are formed by a radial expansion process performed within the wellbore: and 

wherein at least one of the perforated tubular members are radially expanded 
into intimate contact with the subtennanean formation. 

15 

2. The apparatus of daim 1. wherein the perfprated tubular mentf>ers that are 
radially expanded into intimate oontact with the subterranean formation compress the 
subterranean fomnatidn. 

20 3. A method of isolating a first subterranean zone f^ a second subterranean 
zone in a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subtenranean zone; 

positioning one or more perforated tubulars within the weiibore each including 
25 one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

radlafly expanding at least one of the prirriary solid tubulars and perforated 
tubulars within ttie wellbore: 

radially expanding at teast one of the perforated tubulara into intimate contect 
30 with the second subterranean zone; 

fluididy coupling the perforated tubulara and the solid tubulars; and 

preventing the passage of fluids from the firet subtenranean zone to the second 
subterranean zone within the wellborn external to the solid tubulara and perforated 
tubuters. 
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4. The method of daim 3, wherein the perforated tut)ulars that are radially 
expanded into intimate contact with the second subterranean zone conipress the 
second subterranean zone. 

5 

5. The nwthod of daim 3, furVfw comprising vibrating the second subtenranean 
zone to increase the rate of recovery of hydrocarbons from the second subterranean 
HXie. 

10 6. The method of daim 3, further comprising vibrating the second subterranean 
zone to dean the radial passages of the perforated tubulars that are radially expanded 
into intimate contad with the second subterranean zone.. 

7. The method of claim 3, .further comprising applying an impulsive load to the 
15 perforated tubulars that are radially expanded into intimate contad with the second 

subterranean zone to increase the rate of recovery of hydrocarbons from the second 
subterranean zone. 

8. A method of extracting materials from a produdng subterranean zone in a 
20 weilbora. at least a portion of the weilbore Induding a casing, comprising; 

positioning one or mora solid tubulars within the wellbora; 

positioning one or more perforated tubulars within the wellbora each including 
one or more radial passages, the perforated tubulars traversing the produdng 
subtenranean zone; 

25 radially expanding at least one of the soM tubulars and the perforated tubulara 

within the vi^lltxm; 

radially expanding at least one of the perforated tubulars into intimate contact 
with the produdng subterranean zone; 

fluididy coupling the solid tubulars with the casing; 
30 fluididy coupling the perforated tubulars with ttie solid tubulars; 

fluididy isolating the produdng sut)tenranean zone from, at least one other 
subterranean zone within ttie wellbora; and 

fluidicly coupling at least one of the perforated tubulara with the produdng 
subterranean zone. 
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9. The method of daim 8, wherein the perforated tubulars that bib radially 
expanded into intimate contact with the producfttg subterranean zone compress the 
producing sutiterranean zone. 

5 

10. The method of daim 8, further comprising vilMating trie produdng subterranean 
zone to incresffie the rate of recovery of hydrocartMns from the produdng subterranean 
zone. 

10 11. The method of daim 8, further comprising vibrating the produdng subtenanean 
zone to dean the radial passages of the perforated tubulsvs that are radially mpanded 
into intimate contact with the produdng Aibtenranean zone. 

12. The method of daim 6, further oomprteing applying an irnpuisive load to thja 
15 pertoratBd tubulars that are radially expanded into intimate contect with the producing 

subterranean zone to increase the rate of recovery of t^recarbons from the producing 
subterranean zone. 

13. A system for isolating a first subterranean zone from a second subterranean 
20 zone in a welNaorB, comprising: 

means for positioning one or more sdid tubulars within the wellbors. the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars within the welibore each 
induding one or nwre radial passages, the perforated tubulare traversing the second 
25 subterranean zone; 

means for rtidiaily expandir^ at least one of tlie sdM tubulars and perforated 
tubulars within the welibore; 

means for radially expanding at least one of the perforated tubuters into intimate 
contad with ttw second isubterranean zone; 
30 means for fluididy coupling the perforated tubulars and the solid tubulars; and 

means for preventing the pi»sage of fluids Irom the first subterranean zone to 
the second subterranean zone within the weiibors external to the solid tubulars and 
perforated tubuters. 
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14. The system of daim 13, wherein the means for radially expanding at least one 
of the perforated tubulars into tntiniate contact with the second sut>t6nranean zone 
comprises means for oompiBseIng the second subtenanean zon^^^ 

5 15. The system of daim 13, further qoniprising means for vil)rating the second 
subterranean zone to Increase the rate of recovery of hydrocart>ons from the second 
sutyterranean zone. 

16. The system of daim 13, further comprising means fbr vibrating the second 
10 subterranean 2one to dean the radial passages of the perforated tubulars that ar« 

radially expanded Into intimato contact ¥vith the second subterranean zone. 

17. The system of daim 13. further comprising means for applying an impufsh/e 
load to the perforated tubulars that are radially expanded Into intimate contact with the 

15 second sUitonanean zone to' increase the rate of recovery of hydrocarbons flro^ 
second suUerrenem zone. 

18. A system for extracting materials from a produdng sidrterranean zone in a 
weilbore. at least a portion of the wellbore Including a casing, comprising; 

20 means for positioning one or inore solid tubulars vvlthin the weilbore; 

means for positioning one or more perforated tubulars within the weilbore each 
indudlng one or more radial openings, the perforated tubulars traversing the producing 
subterranean zone; 

means for radially expanding at least one of - the sdid tubulars and the 
25 perforated tubulars within the weHbore; 

means for radially expanding at least one of the perforated tubulars into intimate 
contad with the producing subterranean zone; 

means for fluidiciy couplihg the solid tubulars with the casing; 

means for lluldidy coupOng the perforated tubulars with the solid tubulars; 
30 means for flukfidy isolating the produdng subterranean zone from at least one 

other subtenanean zone within the weilbore: and 

means for fluidiciy coupling at teast one of the perforated tubulars with the 
produdng subterranean zone. 
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19. The system of daim 18, wherein the means for radially expanding at least one 
of the perforated tubidars into intimate contact with the producing subterranean zone 
comprises means for compressing the producing subtenranean zone. 

5 20. The system of daim 18, further comprising nneans for vibrating the producing 
subterranean zone to increase the rate of recovery of hydrocarbons from the producing 
subtarremean zone. . 

21. The system of daim 18. further comprising nieans for vibrating the produdng 
10 subtenranean zone to dean the radial passages of the perforated tubulars that are 

radially expanded into infimate contact with the produdng subterranean z6ne. 

22. The system of daim 18, further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into Intimate contact with the 

1 5 produdng subterranean zone to increase the rale of recovery of hydrocartx)ns from the 
produdng subterranean zone. 



80 



1. An apparati^, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member Including one or 
5 more extemai sedts; 

one or rnore perforated tubular members coupled to the solid tubular members; 
one or more flow control valves operably coupled to the perforated tubular members for 
controKing the flow of fiuidlc materials through the perforated tubular members; 

one or more temperature sensors operably coupled to one or more of the 
10 perforated tubular members for monitoring the operating temperature within the 
perforated tubular members; 

one or more pressure sensors operably coupled to one or mors of the 
perforated tubular members for monitoring the operating pressure within the perforated 
tubular members; and 

15 one or mom flow sensors operably coupled to one or mom of the perforated 

tubular members for monitoring the operating flow rate within the peiforated tubular 
members; 9nd 

a shoe coupled to the zonal isolation assembly; and 
a controller operably coupled to the flow control valves, the temperature 
20 sensors, the pressure sensorsi and the fk>w sensors for monitoring the temperature, 
pressure and flow sensors and controlling the operaton of the flow control valves; 

wherein at least one of the solid tubular members and the perforated tubular 
members are fornied by a radial expansion process performed within the wellbore. 

25 2. A method of Isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone; 

positioning one or more perforated tubulars within the wellbore, the perforated 
30 tubulars traversing the second subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulars within the wellbore; 

fluidicly coupling the perforated tubulars and the solid tubulars; 

preventing the passage of fluids fifom the first subterranean zone to the second 
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subterranean zone within the welibore external to the solid tubulars and perforated 
• tubulars; 

monitoring the operating tennperatures, pressures, and flow rates within one or 
moiB of the perforated tubulars; and 
5 controlling the flow of fluidic materials through the perforated tubulars as a 

function of the monitored operating temperatures, pressures, and flow rates. 

3. A method of extracting materials from a produdr^ subterranean zone in a 
welibore. at least a portion of the welibore iriduding a casing, comprising; 

10 positioning one or more solid tubulars within the weilbdre; 

positioning ond or more perforated tubulars within the welibore, the perforated 
tubulars traversing the producing subterrariean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the welibore; 
15 fiuidicly coupling ttfe solid tubulans with the casing; 

fluididy ooupUng the perforated tubulars with the sdid tubuta^^ 

fluldidy isolating the producing subtenranean zone from at least one other 
subterranean zone within the welibore; 

fluldidy coMpiing at least one of the perforated tubulars with the produdng 
20 subterranean zone; 

monitoring the operating temperatures, pressures, ar\d flow rates within one or 
more of the perforated tubulars; and 

controlling the flow of fluidic materials through the perforated tubulars as a 
function of the monitored operating temperatures, pressures, and flow rates. 

25 

4. A system for isolating a first subtenranean zone from a second subtenranean 
• zone in a welibore. comprising: 

means for positioning one or more solid tubulars within the welibore, the solid 
tubulars traversing the first subterranean zone; 
30 means for positionir^ one or more perforated tubulars within the welibore, the 

perforated tubulars traversing the second subtenranean zone; 

means for radiaNy expanding at least one of the solid tubulars and perforated 
tubulars within the welibore; 

means for fluldidy coupling the perforated tubuters and the sdid tubulars; 
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means for pre\^nttng the passage of fluids from the first subterranean zone to 
the second subterranean zone within the welibofe external to the solid tutMJiars and 
perforated tubulars; 

means for monitoring the opensiting temperatures, pressures, and flow rates 
witMn one or nriore of the perforated tubulars; and 

means for controHing the flow of fluidic materials through the perforated tutnilars 
as a function of the monitored operating temperatures, pressures, and flow rates. 

5. A system for extracting materials from a producing subtenanean zone in a 
welibore, at least a portion of the weilbpre including a casing, comprising; 

means for positioning one or more sdicl tubulars within the welibore; 

means for positioning one or mors perforated tubulars within the welibore, the 
perforated tubulars traversing the producing subtenranean rone; 

means for radially expanding at least one of tiie solid tubulars and the 

perforated 
tubulars within the welibore; 

means for fluididy coupKng the solid tububrB with the casing; - 

means for fluidrdy coupling the perforated tubulars with the solid tubulars; 

means for fluididy isolating the produdng subterranean zone frorn at least one 
other subterranean zone within the welibore; 

means for fluididy couplirig at least one of the perforated tubulars with the 
producing subterranean zone; 

means for monitoring the operating terTveratures, pressures, and flow rates 
within one or more of the perforated tubulars; and 

means for controlling the flow of fluidic materials through the perforated tubulars 
as a fonction of the monitored operating temperaturas. pnessurBS. and flow rates. 

6. An apparatus^ comprising: 

a zonal isolation assemtrfy comprising: 

one or nrxsre solid tubular members, each sdid tubular member induding one or 
more external seals; 

one or more perforated tubular members each induding radial passages 
ooupled to the solid tubular members; and 

one or more solid tubular liners ooupled to the interior surfooes of one or moire 
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of the perforated tubular memt)ers for sealing at least scKne of the radial passages of 
the perforated tubular members; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the p^forated tubular 
5 members are fbnmed by a radial expansion process performed within the wellbore; and 
wherein the solid tubular liners are formed by a radial expansion process 
perfomied within the. wellbore. 

7. A method of isolating a first subtenranean zone fifom a second subtenranean 
10 zone in a wellbore, obmprising: 

positioning one or more solid bibulars within the wellbore, the solid tubulars 
traversing the first subterranean zone; 

positioning ov^ or more perforated tubulars eadi including one or more radial 
p^sages wittiin the wellbore. the perforated tubulars traversing the second 
15 subterranean zone; 

radially expanding at least one of the soHd tubulars and perforated tubulars 
within the wellbore; 

fluididy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
20 subterranean zone within the wellbore extemal to the primary solid tubulars and 
perforated tubulars; 

positioning one or more solid tubular liners within the interior of one or more of 
the perforated tubulars; and 

radially eKpand\ng and plastically defbmiing the solid tubular liners within the 
25 interior of one or more of the perforated tubulars to fluididy seal at least some of the 
radial passages of the perforated tubulars. 

8. A method of extracting materials from a prcxludng subterranean zone in a 
welboia, at least a portion of the wellbore induding acasing, comprising; 

30 positioning one or more solid tubulars with'm the wellbore; 

' positioning one or more perforated tidnjIarB each including one or more radial 
passages witMn the welilxNe, the perforated tubulars traviersing the produdng 
subterranean zone; 
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radially expanding at least one of the solid tubulars and the perforated tubulars 
within the weilbore; 

fluididy coupling the solid tubulars with the casing; . 

fluMidy coupling the perforated tubulars with the soUd tubulars; 
5 fluidfcly isolating the producing subterranean zone from at least one other 

subterranean zone within the weilbore; 

fluididy coupling at least one of the perforated tubulars with the produdng 
subterranean zone; 

positioning one or more solid tubular liners within tiie interior of one or more of 
10. the perforated tubulars; arid 

radially expanding and plastically deforming the solid tubular liners within the 
interior of one or more of the perforated tubulars to fluididy seal at least some of the 
radial passages of the perforated tubulars. 

15 9. A system for isotating a first subtenranean zone from a second subterranean 
zone in a weilbore, comprising: 

means for positioning one or more solid tutHJiars within the weilbore, the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars each induding one or 
20 more radial passes^ within the weilbore. the perforated tubulars traversing the second 
subterranean zone; 

means for radially expardihg at least one of th^ solid tubulars and perforated 
tubtjdars within the weilbore; 

means for fluididy coupling the perforated tutHilars and the solid tubulars; 
25 means for preventing the passage of fluids from the first subtenianean zone to 

the second subtenanean zone within the weilbore extemal to the primary solid tutMJiars 
and perforated tubulars; 

means for positioning one or more solid tubular liners within the interior of one 
or rrksrs of the perforated tubulars; and 
30 means fbr radially expanding and plastically defonming the solid tubular liners 

within the interior of one or more of the periorated tubulars to fluididy seal at least 
some of the radial passages of the perforated tubulars. 
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10. A system for extracting materials from a producing subterranean zone in a 
• welttXTO, at least a portion of the wellbore including a casing, comprising; 

means for positioning one or more soM tubulars within the wellbore; 

nneans for positioning one or mote perforated tubulars each including one or 
5 more radial passages within the wellbore. the perforated tubulars traversing the 
producing subterranean zone; 

means for radiaRy expanding at least one of the solid tubulars and the 
perforated tubulars witNn the wellbore; 

means for fluididy coupling the solid tubi^ with the casing; 
10 nrieans for fluididy coupling the perforated tubulars with the TO^^ 

means for fluididy isolating the produdng subterranean zone from at least one 
other subterranean zme within the wellbore; 

nneans for fluididy coupling at least one of the perforated tubulars with the! 
produdng subterranean zone; 
15 means for positioning one or more solid tubular liners within the interior of one 

or nu3re of the perforated tubulars; and 

HDeans for radially expanding and plastically deforming the solid tubular liners 
within the interior of one or more of the perforated tubulars to fluididy seal at least 
sonie of the radial, passages of the perforated tubulars. 

20 

11. An apparati^, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member induding one or 
more external seals; 

25 one or more perforated tubular members each induding radial passages 

coupled to the solid tubular rriembers; and 

a sealing material coupled to at least some of the perfc^ated tubular members 
for sealing at least sonrie of the radial passages of the perforated tubular members; and 

a shoe coupled to the zonal isolation assembly. 

30 

12. A method of isolating a first subteiranean zone firom a second subterraneari 
zone in a wellbore, comprising: 

positioning one or more soHd tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone; 
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posifioning one or more perforated tubulars eadh induding one or more radial 
passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
5 within the wellbore; 

flulcSdy coupling the perfiDrated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subten^nean zom to the second 
subterranean zone within the welltxra external to the primary solid tutHilars and 
perforated tubulars; 

10 sealing ofF an annular region within at least one of the perforated tubulars; and 

ir^jecHng a hardenable fluidic sealing material Into flie sealed annular regions of 
the perfbrated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 

15 13. A method of extracting materials from a producing subterranean zone In a 
wellbore. at least a portion of the wellbore induding a cteing, comprising; 
positioning one or nrK)re solid tubulare wittiln the wellbore; 
positioning one or more perfbrated tubulars eadi including one or more radial 
passages within the wellbore, the perforated tubulars traversing the producing 
20 subtenanean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

fluididy coupling the soiki tubulars with the casing; 
fluididy coupling the perfbrated tubulars with the solid tubulars; 
25 fluidicly isolatlr^ the produdng subterranean zone from at least one other 

subterranean tone within the wellbore; 

fluididy coupling at least one of the perfbrated tubulars with the produdng 
subtenranean zone; 

sealing off an annular region within at least one of the perforated tubulars; and 
30 irifecting a hardenable fluidic sealing material into the sealed annular regions of 

the peribrated tubulars to seal off at least some of the radial passages 6f the perforated 
tubulars. 
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14. A system for isolating a first subterranean zone from a second subterranean , 
zone in a weflbore. comprising: 

means for portioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars each Including one or 
more radial passages within the wellbore, the perforated tubulars traversing the second 
subteiranean zone; 

means for radially expanding at least one of the sdld tubulars and perforated 
tubuteHs within the weRborB; 

means for fluididy ooupHng the perforated tubulars and the solid tubulars; 

means for preventing the passage of fluids from ittie first subterranean zone to 
the second subterranean zone within the wellbora external to the primary solid tubulars 
and perforated tubulars; 

means for sealing off an annular region witMn at least one dl the perforated 
tubitor8;and 

misans for irijectlrig a hardenaUe fluidic sealing material into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
perforated tubulars. 

15. A system for extracting materials from a producing subterranean zom in a 
weUbore. at least a portion of the wellbore including a casing, comprising; 

nwans for positioning one or more solid tubulars within the wellbore; 

means for positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tubulars traversing the 
producing subtenanean zone; . 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within tHe wellbore; 

means for fydldy coupling the solid tubulars virtth the casing: 

means for fluididy couplliig the perforated tubulars with the solid tubulars: 

means for fluididy isolating the produdng subtenanean zone from at least one 
other subtenanean zorie within the wdttxue; 

means for fluididy coupling at teast one of the perforated tubulars virlth the 
producing subterranean zone; 
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means for seating off an annular region within at least one of the perforated 
tubutars; and 

means for Injecting a haifdenable fluldic sealing material into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
5 perforated tubulars. 

1 6. An apparatus, comprising: 

a zpnal isolation assembly positioned within a wellbore that traverses a 
subterranean fonmation, comprising: 
10 • one or nriorasdkl tubular nriennbers. each solid tub^^ 
more external seals; 

one or more perforated tubular members coupled to the solid tubular merribeRs; 

and 

a shoe coupled to the zonal isolation assembly; 
15 wherein at least one of the solid tubular members and the perforated tubuter 

members are formed by a radial expansion process performed wttNn the wellbore; and 
wherein at least one of the perforated tubular members are radiatly expanded 
ir)to intimate cpritact with the subterranean fonhation. 

20 17. The apparatus of claim 16. wherein the perforated tubular members that are 
radially expanded into intimate contact with the subterranean fonnation compress the 
subtenanean formation. 

18. A method of isolating a first subterranean zone from a second subterranean 
25 zone In a wellbore, comprising: 

positioning one or nnpre solid tubulars within the wellbore. the solid tubulars 
traversing the first subterranean zone; 

positioning one or more perforated tubulars within the wellbore each including 
one or more radial passages, the perf^orated tubulars traversing the seqond 
30 subterranean zone; 

radiaiiy expanding at least One of the primary solid tubulars and perforated 
tubuters within the wellbore: 

radiaiiy expanding at teast one of the perforated tubulars into intimate contact 
virith the second subtenranean zone; 
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fluidicty coupling the perforated tubuiars and the solid tubulars; and 
preventing the passage of fluids from the first subterranean zone to the second 

subterranean zone within the weilbore external to the solid tubulars and perforated 

tubulars. 

5 

19. The method of daim 18. wherein the perforated tubuiars that are radially 
exparKled into intirnate contact with the second siditerranean zone compress the 
second siil)terranean zone. 

10 20. The nnethod of dalm 18. further comprising vibrating the second si^>terranean 
zone to increase the rate of recovery of hydrocart)on8 from the second siAtmanean 
zone. s 

21. The method of daim 18. further comprising vibrating the second subtenanean 
1 5 zone to dean the radial passages of the p^fbrated tubiriars that are radially expanded 

Into Intimate contact with the second subterranean zone. 

22. The nnethod of dalm 18. further comprising applying an Impulsive load to the 
perforated tubulars that are radially expanddd into Intirnate contact with ttie second 

20 subterranean rane to increase the rate of recovery of hydrocarbons from the second 
subterranean zone. 

23. A method of extracting materials from a producing subterranean zone in a 
weilbore, at least a portion of the weilbore including a casing, comprising; 

25 positioning one or more solid tubulars within this weilbore; 

positioning one or more perforated tubulars VMthin the weilbore each including 
one or more radial passages, the perforated tubulars traversing the prcxJudng 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
30 within )he weilbore: 

radially expanding at least one of the perforated tubulars into intimate contact 
with the producing subtenranean zone; 

fluidicly coupling the solid tubulars with the casing; 

fluidicly coupling the perforated tubuiars with the solid tubulars; 

90 
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fluididy isolating ttie producing subterranean zone from at least one other 
subtenanean zone within the wellbcre; and 

fluididy coupling at least one of the perforated tubulare with the produdng 
$ut>teiTanean zone. 

5 . 

24. The method of daim 23. wherein the perforated tubulars that ar« radially 
expanded into intimate contact wilh the producing subtenanean zone compress the 
produdng subterranean zone. 

10 25. The method of daim 23. further comprising vibrating the produdng 
subterranean zone to increase the rate of recovery of hydrocarbons from the produdng 
subtenanean zone. 

26. The method of daim 23. further comprising vibrating the produdrvg 
15 subtenanean zone to dean the radial passages of the perforated tubulars that are 

radially expaniJed into intlmatis contad with the produdng subterranean zone. 

27. The method of daim 23. further comprising apfrtying an impulsive load to the 
perforated tubulars that are radially expanded into intimate contact with the produdng 

20 subtenanean zone to increase the rate of recovery (rf hydrocarbons from the produdng 
subtertar>ean zone. 

28. A system for isolatir^ a first subterranean zone from a second subtenanean 
zone In a wellbore. comprising: 

25 means for" positioning one or more solid tubulars within the wellbore. the solid 

tubulars traversing the first subterranean zone; 

means for positioning one of more perforated tubulars within the welibore each, 
induding one or nrtore radial passages, the perforated tubulars traversing the second 
subterranean zone; 

30 means for radially expanding at least one of the solid tubulars and perforated 

tubulars within the wellbore; 

means for radially expanding at least one of the peribrated tubulars into intimate 
contad with the second subterranean zone; 

means for fluididy coupling the perfbrated tubulars and thp soHd tubulars; and 
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means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars. 

20. The system of daim 26, wherein the means for radially expanding at least one 
of the perforated tubulars into intimate contact with the second subtenanean zone 
comprises nneans for conrqiressing the second subterranean zone. . 

30. The system of daim 28, further ccwnprising means for vibrating the second 
subtenanean zone to Increase the; rate of recovery of hydrocarbons from the second 
subterranean zone. 

31. The system of daim 28, further comprising nrteans for vibrating the second 
subferranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate contad with the second subtenanean zone. 

32. The system of daim 28, further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into Intimate contad with the 
second subtenranean zone to increase the rate of recovery of hydrocarbons from the 
second subterranean zone. 

33. A system for extracting materials from a producing subterranean zone In a 
wellbore, at least a portion of the wellbore Induding a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 

means for posltlonlrig one or more perforated tubulars within the wellbore each 
induding one or more radial openings, the perforated tubulars traversing the producing 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 

means for radially expanding at least one of the perforated tubulars Into intimate 
contad with the produdng subtmanean zone; 

means for fluididy coupling the solid tubulars with the casing; 

means for fluididy coupling the perforated tubulars with the sdid tubulars; 

means for fluididy Isolating the produdng subtenanean zone from at least one 
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other subterranean zone within the wellbore; and 

nieans for fiuididy coupling at least one of the perforated tubulars with the 
(Cueing subterranean zone. 

§ 34. The systenf) of daini 33, wherein the means for radiaiiy expanding at least one 
of the perforated tubulars into intiniate contact with the producing subterranean zone 
ooniprises nieans for conripressing the produdng subten^nean zone. 

35. The system of daim 33. further comprising means for vibrating the producing 
10. subterranean zone to increase the rate of recovery of hydrocarbons from the producing 

subterranean zjone. 

36. The system of daim 33, further comprising means for vibrating the produdng 
subterrariean zone to dean the radial passages of the perforated tubulars that are 

15 radially expanded into Intimate contad vrith the produdng subtenanean zone. 

37. The system of daim 33. further comprising means for applying an impulsive 
load to the perfonated tubulars that are radicrtly expanded into intimate contact with the 
produdng subterranean zom.to increase me rate of recovery of hydrocarbons from the 

20 produdng subtenranean zone. 

38. An apparatus, comprising: 

a zonal isolation assembly positioned within a wellbore that traverses a 
subterranean fonmatlon and indudes a perforated weJibore casing, comprising: 
25 one or more solid tubular members, each solid tubular member induding one or 

nxxe external seals; 

one or more perforated tubular members coUpled to the sdid titular members; 

and 

a shoe coupled to the zonal isolation assembly; 
30 wherBin at least one of the sdId tubular ntembers and the perforated tubular 

members are formed by a radial expansion process performed within the wellbore; and 

wherein at least one of the perforated tubular members are radially expanded 
into intimate contact with the perforated welibore casing. 
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39. The apparatus of claim 38, wherein the perforated tubular memt>ers that are 
radially expanded into intimate contact with the perforated casing conftpress the 
subterranean formation. 

5 40. A nrethod of isolating a first subterranean zone from a second subterranean 
zone in a wellbore that includes a perforated casing that traverses the second 
subtenanean zone, comprising: 

positioning me or more sdkJ tubulars within the wellbore. the solid tubulars 
traversing the first subtenranean »>ne; 
10 positioning one or mors perforated tubUlars within the wellbore each including 

one or more w6\b\ passages, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulars within ttie weiibore; 
15 radially expanding at least one of the perforated tubulars into Intimate oontect 

with tfie perforated casing; 

fluididy coupling the perforated tubulars and the sdid tubular^^ 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore extemal to the solid tubulars and perforated 
20 tubulars. 

41. The method of daim 40, wherein the perforated tubulars that are radially 
expanded into intimate contact with the perforated casing compress the second 
subtenanean ziDne. 

25 

42. The method of daim 40, further comprising vibrating the second subterranean 
zone to increase the rate of rscovery of hydr3cart)ons from the second subtenranean 
zone. 

30 43. The method of daim 40. furfter comprising vibrating the second subterranean 
zone to dean the radial passages of the perforated tubulars that are radially expanded 
into intimate contad with the perforated casing. 

44. The method of daim 40, further comprising applyirig an impulsive load to the 
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perforated tubulars that are radial^ expanded into intimate contact with the perforated 
casing to increase the rate of. recovery of hydrocartKxis from the second sut>terranean 
zone. 

5 45, A method of extracting materials from a producing subtenranean zone in a 
wellbofe, at least a portion of the weHlbbre including a casing and iai perforated casing 
that traverses the producing subterranean zone, comprising; 

positioning one or rnore solid tubulars vvithin the vveilbore; 
positioniiig one or more perforafed tubulars virithin the wellbore each including 
10 one or more radial passages, the perforated fubutars traversing the producing 
subterranean zone; 

rddialiy expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

radially expanding at least one of the perforated tubulars into intimate contect . 
15 with the perforated casing; 

fluidicly coupling the solid tubulars with the casing; 
fluididy coupling the perforated tubulars with the solid tubulars; 
fluidicly isolating the pnxlucing subterranean zone from at least one other 
subterranean zone within the weUbore; and 
20 " V fluididy coupling at least one of the perforated tubulars with the produdng 
subtenanean zone. 

46. The method of claim 45, wherein the perforated tubulars that are radially 
expanded into intimate contect with the perforated casing compress the produdng 

25 subtenaneanzone. 

47. The method of daim 45, further comprising vibrating the produdng , 
subtertanean zone to Increase the rate of recovery of hydrocarboris from the produdng 
subterranean zone. 

30 

48. The method of daim 45, further comprising vibrating the produdng 
subterranean zone to dean the radial passages of the perfbrated tubulars that aia 
radially expanded Into intimate contact with the perforated casing. 
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491 The method of daim 45, further canprising applying an impulsive load to the 
perforated tubulars that are radially expanded into intimate contact with the perforated 
tubtdars to increase the rate of recovery of hydrocartjons from the producing 
subterranean zone. 

5 

50. A system for teolating a first subterranean zone from a second, subterranean 
zone b) a wellbore that includes a perforated casing that traverses the second 
subterranean zone, comprising: 

means for positioning one or more solid tubulars within the wellbore, the solid 
10 tubiriars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars within the wellbore each 
including one or nrK>re radial passages, the perforated tubulars traversing the second 
subterranean zone: 

means for radially expanding at least one of the solid tubulars and perforated 
IS tubulars within the w^lbore; 

means for radially expanding at least one of the perforated tubylars Into intimate 
contact with the perforated casing; 

means for fluididy coupling the perforated tubulars and the solid fajbulars; and 
means for preventing the passage of fluids from the first subterranean zone to 
20 the second subterranean zone within the wellbore external to the solid tubulars and 
peiforated tubulars. 

51. The system of daim 50, wherein the means for radially expanding at least one 
of the perforated tubulars into intimate contact with ttie perforated casing comprises 

25 means for compressing the second subtenanean zone. 

52. The system of daim 50, further comprising' means for vibrating the second 
subterranean zone to increase the rate of recovery of hydrocart)ons from the second 
subtenanean zone. 

30 

53. The system of daim 50, fijither comprising means for vibrating the second 
subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expamtod into intimate contact with the perforated casing. 
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54. The system of claim 50, further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into intimate contact with the 
perforated casing to increase the rate of recovery of hydrocartx>ns from the second 
subterrar)ean zone. 

5 

55. A system for extracting materials from a producing sulrterranean zone in a 
weHbore, at least a portion of the ^llbore including a casing and a perforated casing 
that traverses the producing sut)terranean zone, comprising; 

means for positioning one or more solid tubulars within the wellbore; 
10 means for positioning one or nnore perforated tubulars within the wellbore each 

including one or nfiore radial openings, the perforated tubulars traversing ftie producing 
subterraneah zone; _ 

means for radially expanding at least one of the soDd tubulars and the 
perforated tubulars within the w^lbore; 
15 means for radially ex^mding at least one of the perforated tubulars Into htlmate 

contact vkrith the perforated casing; 

means for fluidicly coupling the solid tubulars with the casing; 
means for fluidicly coupling the perforated tubulars with the solid tubulars; 
means for fluidicly isolating the producing subterranean zone from at least one 
20 other subtenranean zone within the wellbore; and 

means for fluidicly coupling at teast one of the perforated tubulars with the 
producing subterranean zone. 

56. The system of claim 55, wherein the means for radially expanding at least one 
25 of the perforated tubulars into intimate contect with the perforated casing comprises 

means for compressing the producing subterranean zone. 

57. The system of daim 55, further comprising means for vibrating the producing 
subterranean zone to increase the rate of recovery of hydrocarbons^rom the produdrig 

30 subterranean zone. 

58. The system of claim 55, further comprising means for ^ribrating the producing 
subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into Intimate dontatit with the perforated casing. 
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59. The system of claim 55, further oomprising means for applying an inr^ulsive 
load to the perforated tubulars that are radially expanded irito intimate contact with the 
perforated casing to increase the rate of recovery of hydrocartions from the producing 

5 8ut)terranean zone. 

60. An apparatus, comprising: 

a zonal isolation asseinbly comprising: 

one or more solid tubular members, each solid tubular member including one or 
1 0 more exiemal seals; 

one or more perforated tutHilar members each including radial passages 
coupled to the solid tubular members; and 

one or more perforated tubular liners each including one or more radial 
passage coupled to the interior surfeces of one or nnore of the perforated tubular 
15 members; and 

a shoe coupled to the lonei isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process perfonmed within the wellbore; and 
wherein the perfmited tubular liners are formed by a radial expansion process 
20 perfomied within the wellbore. 

61. A method of isolating a first subtenBnean zone from a second subterranean 
zone In a wellbore, comprising: 

positioning one or more solid tubuiars within the wellbore. the solid tubulars 
25 traversing the first subterranean zone; 

positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore. the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least ohe of the solid tubulars and perforated tubulars 
30 within the wellbOTB; ^ 

fluidlciy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subtenahean zone within the wellbore external to the primary solid tubulars and 
perforated tii)ulars; 
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positioning one or more perforated tubular liners within the interior of one or 
more of the perforated tubulars; and 

radially expanding and plastically defomfiing the perforated tubular liners within 
the Interior of one or more of the perforated tubulars. 

5 

62. A method of extracting materials from a producing subterranean zone In a 
wellbore. at least a portion of the w^bore including a casing, comprising; 
positioning one or more solid tubulars wiUun the wellboie: 
positioning one or more perforated tubulars each including one or more radiar 
10 passages within the wellbore, Ae perforated tubulars traversing the producing 
subterra^nean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

fluididy coupling the solid tubulars with the cming; 
15 fluididy coupling the perforated tubulars with the soltd tubulars: 

fluldicly isolating ttie producing subtenanean zone from at least one other 
subterranean zone within the wellbore; 

fluldicly coupling at least one of the perforated tubulars with the producing 
subterrartean zone; 

20 positioning one or more perforated tubular liners within the tfiterior of one or 

more of the perforated tubulars; and 

radially expanding and plastically defbnning the perforated tubular liners within 
the Interior of one or more of the perforated tubulars. 

25 63. A system for isolating a first subterranean zone from a second subtenanean 
zone in e wellbore, comprising: 

means for positioning one or more solid tubulars within the wellbore, the solid . 
tubulars traversing the first subtenwiean zone; 

means for positioning one or more perforated tubulars each mduding one or 
30 mm radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zof^; 

nieans for radially expanding at least one of the solid tubulars and perfrmted 
tubulars within the wellbore; 

means for fluididy coupling the perft)rated tubulars and the sdid tubulars; 
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means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars; 

means for positioning one or more perforated tubular liners within the Interior of 
5 one or more of the perforated tubulars; and 

means for radially expanding and plastically deforming the perforated tubular 
liners within the interior of one or more of ttie perforated tubulars. 

64. A system for extracting materials from a producing subterranean zone in a 
10 • wellbore, at least a portion of the welbore Including a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 

means for positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tubulars traversing the 
producing subtenanean zone; 
15 means for radially expanding at least one of the solid tubulars and the 

perforated tubulars vinthin the wellbore; 

means for fluididy coupling the solid tubulars with the casing; 

means for fluididy coupling the perforated tubulars with the solid tubulars; 

means for fluididy isolating the producing subterranean zone from at least one 
20 other subterranean zone within the wellbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone; 

means for positioning one or rmm perforated tubular liners within the interior of 
one or more of the perfoBted tubulars; and 
25 means for radially expanding and plastically defooning the perforated tubular 

liners within the interior of one or more of the perforated tubulars. 

65. An apparatus, comprising: 

a zonal isolation assembly comprising: 
30 one or more solid tubular members, each solid tubular member Induding one or 

more external seals; 

two or more perforated tubular members each Including radial passages 
ooupted to the solid tubular members; and 

one or nrxxe oneway valves for controllaWy fluididy coupling the perforated 
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tubuiar members; and 

a shoe coupled to the zmat isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are fonned by a radial expansion process perfbmned within the weltbore. 

5 

66. A method of Isolating a first subterraneon rone from a second subterranean 
zone having a plurality of producing zones in a welibore, comprising: 

positioning one or more solid tubulars within the welibore, the solid tubulars 
traversing the first subterranean zone; 
10 positioning two or more perforated tubulars each including one or more radial 

passages within the welibore, the perforated tubulars traviarsing the second 
subteitanean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 

* - . • * 

Within the weBbore; . . 

tS fluididy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 

subterranean zone within the welibore external to the primary solid tubulars and 

perforated tubulars; and 

preventing fluids from passing from one of the producing zones that has not 

20 been depleted to one of the producing zones that has been depleted. 

67. A method of extracting materials from a welibore having a plurality of producing 
subterranean zones, at least a portion of the welibore including a casing, comprising; 

positioning one or mm solid tubulars within the welibore; 
25 (K>sitionir)g two or more perforated tubulars each including one or more radial 

passages within the welibore, the perforated tubulars traversing the producing 
subten^nean zones; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the welibore; 
30 fluidtely coupling the solid tubulars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 

fluididy isolating the produdng subterranean zone from at ieast one other 
subterranean zone within the weHbore; 

fluididy coupling at least one of the perforated tubulars with the producirtg 
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subterranean zone: 

preventing fluids from passing from one of the producing zones ttiat has not 
been depleted to one of ttie producing zones that has been depleted. 

5 68. A system for Isolating a first sub^rranean sxMte firom a second subterranean 
zone having a plurality of producing zones in a welibore. comprising: 

means for positioning one or more solid tubuiars within the welttrare. the solid 
tubulars traversing the first subfaalrranean zone; 

means fa positioning one or mors peribrated tubuiars each including one or 

10 more radial passages wrftNn the WBHbore. the peifbratsd tubuiars traversing the sem 
sut}lerranean zone; 

means for radially expanding at least one of the solid tubuiars and perforated 
tubuiars within the weittxm; 

means for fluidldy ootqiling the perforated tubuiars and the solid tubuiars; 
15 means for preventing the passage of fluids from the ftet subtenBnean tom to 

the second subterranean zone within the welibore external to the primary solid tubuiars 
and peribrated tubuiars; 

means for positioning one or more perforated tubular liners within the interior of 
one or more of the perforated tubuiars; and 
20 means for preventing fluids from passing from one of the producing zones that 

has not been depleted to one of the producing zones ttiat has been depleted. 

69. A system for extracting materiais from a plurality of producing subterranean 
zones in a weilt>ore. at least a portion of the weilbore iriduding a casing^ comprising; 
25 means for positioning one or more solid tubuiars within the welibore; 

means for positioning one or more perforated tubuiars each Including one or 
more radial passages within the wellborB, the peribrated tubuiars traversing the 
producing subterranean mnes; 

means for radially e)q3andlng at least one of the sofid tubuiars and the 
30 perforated tubuiars within the weilbore; 

means for fluididy coupling the solid tubuiars with the casing; 

means for fluidicly coupling the perforated tubuiars witti the soBd tubuiars; 

means lor fluididy isolating the produdng subtenanean zone from at least one 
other subterranean zone within the welibore; 
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means for fluididy coupling at least one of the perforated tubulars with the 
producing subterranean zone; 

means for positioning one or more perforated tubular liners within the Interior of 
one or more of the perforated tubulars; and 
5 means for preventing fluids from passlrigftom one of the :^p^ 

has not been depleted to one of the producing zones that has been depleted. 

70. An apparatus fur exbacUng geothermai energy from a subtenranean fonmation 
containing a source of geothermai energy, oomprisirrg: 

10 a zonal isolation assembly positioned within the subtenranean formation, 

comprising: 

one or more solid tubular memberSp each solid tubular nriember including one or 
more external seals; 

one or more perforated tubular members eactx including radial passages. 
15 coupled to the solid tubular menri)erB; and 

one or more perforated tubular liners each including one or more radial 
passages coupled to the interior surfaces of one or vnom of thiei perforated tubular 
memt)ers; artd 

a shoe coupled to the zonal isolation assembly; 
20 wherein at least one of the solid tubular memt)ers and the perforated tubular 

membidrs are fbnned by a radai expansion process performed within the wellbore. 

71. A method of isolating a first subtenranean zone from a second subterranean 
zone including a source of geothennal energy in a wellbore. comprising: 

25 positioning one or more soHd tubulars within the wellbore, the solid tubulars 

traversing the first subterranean zone; 

positioning one or wore perforated tubulars each including one or nriore radial, 
passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

30 radially expanding at least one of the solid tubulars and perforated tubulars 

within the wellbore; 

fluididy ooupHng the perforated tubulars and the primary solid tubulars; 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
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perforated tubuiars; and 

positioning one or more perforated tubular liners within the interior of one or 
wore of the perforated tubuiars; and 

radially expanding and plastically deforming the perforated tiA>ular liners wKhtn 
5 the interior of one or more of the perforated tubdars. 

72. A method of extracting geothermal energy from a subtenrahean geothenmal 
zone in a wellbore. at least a portion of the weilbore including a casing^ comprising; 

positioning one or more solid tubuiars within the weilbore; 
10 positioning one or more perforated tubiriars each including one or more radial 

passages within the weilbore, the perforated tubuiars traversing the subten^nean 
geothermal zone; 

radially expanding at least one of the solid tubuiars and the perforated tubuiars 
within the weilbore; 
15 fluididy coupling the solid tubuiars with the casing; 

fluididy touplng the perforated tubuiars vMi the solid tubuiars; 
fluididy isolating the subterranean gebthenmai zcme from at least one other 
subtenBnean zone within the weilbore; and 

fluididy coiJV)ling at least one of the perforated tubuiars with the subterranean 
20 geothermal zone. 

73. A system for isolating a first subterranean zone from a second gtfothermal 
subten^neah zone in a weilbore, comprising: 

means for positioning one or more solid tubuiars within the weilbore, the solid 
25 tubuiars traversing the first subtenBnean zone; 

means for positioning one or rnore perforated tubuiars each induding one or 
more radial passages within the weilbore, the perforated tubuiars traversing the second 
geothermal subterranean zone; 

means for radialiy expanding at least one of the solid tubuiars and perforated 
30 tubuiars within the weilbore; 

nteans for fluididy coupling the perforated tubuters and the solid tubuiars; and 

means for preventing the passage of fluids from the first subterranean zone to 
the second geolhemial subterrenean zone within the weilbore external to the prtnnary 
soHd tubuiars and perforated tubuiars. 
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74.. A system for extracting geothermat energy from a subterranean geothemnal 
zone in a weltbore, at Mast a portion of tlie v(^lt>ore including a casing, comprising; 

5 means for positiming one or more solid tubulars within th^ 

means for positioning one or more perforated lubuiars each including one or 
more radial passages within the weiltKm, the perforated tubulars traversing the 
subterranean geothemnal. zone; 

means for radially expanding at. least one of the solid tubulars and the 
10 perforated tubulars within the wellbore; 

means for fluididy couplihg the solid tubulars with the casing; 
means for fluididy couj^iing the perforated tubulars with the solid tubulars; 
means for fluididy isolating the subterranean geothermat zone from at least one 
other sut)tenranean zone within the.wellbore; and 
15 means for fluididy oouplirig at least one of the perforated tubulars with the 

subterranean geothermai zone. 

75. An apparatus, comprising: 

a zonal isolation assembly comprising: 
20 one or rtiore solid tubular members, each solid tubular merhber induding one or 

rrore external seals; 

one or more perforated tubular members each induding one or more radial 
passages couple to the solid tubular members; and 

a shoe coupled to the zorial isolation assembly; 
25 wherein at least one of the solid tubular memt>ers and tte perforated tubular 

members are formed by a radial expar^ion process performed within the wellbore; and 

wherein the radial passage of at least one of the perforated tubular members 
are deaned by further radial expansion of the perforated tubular members within the 
imiibore. 

30 

76. A method of isolating a first subtenranean zone from a second subterranean 
zone In a wellbore, comprising: 

positioning one or nrK>re solid tubulars within the wellbore, the soKd tutHJIars 
traversing the first subterranean zibFie; 
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positioning one or more perforated tubulars within the wellbore each including 
one or nK>re radial passages, the perforated tubulars traversing the second 
subtenranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
5 tubulars wUhin the weHbore; 

fluididy coupling the perforated tubulars and the sdM tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subteiranean zone within the wellbore external to the solid tubulars and perforated 
tubutar8;and 

10 cleaning materials from the radial passages of at least one of the perforated 

tubulars by further radial expansion of the perforated tubulars within the weHboie. 

77. A method of extracting materials from a producing subtenranean zone in a 
weltoore. at least a portion of the wellbore including a casing, comprising; 

IS positioning one or more solid tubulars within the wellbore; 

positioning one or more perforated tubulars within the wellbore each Including 
one or more radial passages, the perforated tubulars traversing the producing 
siAterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
20 within the wellbore; 

flukJidy coupling the solid tubulars with the casing; 
fiuidicly coupling the perforated tubulars with the solid tubulars; 
fluMlcly isolating the producing subterranean zone from at least one other 
subtenranean zone within the wellbore; 
25 fluididy coupling at least one of the perforated tubulars with the [mxludng 

subtonanean zone; 

rrKNiitoring the operating temperatures, pressures, and flow rates within one or . 
more 6f the perforated tubulars: and 

cleaning materials from the radial passages of at least one of the perforated 
30 tubulars by further radial expansion of the perforated tubulars within the wellbore. 

78. A system for isolating a first subtenranean zone from a second subterranean 
zone in a wellbore, con^rising: 
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means for positioning one or more solid tubutars within the weiibore, the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars within the weilbore each 
including one or more radial passages, the perforated tubulars traversing the second 
5 subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the weilbore; 

means for fluidicty ooupHng the perforated tubulars and the solid tubulars; 
means for preventing the passage of fluids from the first subtenanean zone to 
10 the second subtenanean ^)ne within the wellbors external to the solid tubulars dnd 
perforated tubulars; and 

. means for cleaning materials from the radial passages of at least one of the 
perforated tubulars by further radial expansion of the perfonsited tubulars within the 
weilbore. 

15 

79. A system for extracting materials from a producing subterranean zone in a 
weDbore, at least a portion of the weNbore including a casing^ comprising; 

means for positioning one or more solid tubulars wHNn the weilbore; 

means for positioning one or more perforated tubulars within the weilbore each 
20 including one or more radtal passages, the perforated tubuldrs traversing the producing 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the weilbore; 

means for fluidiciy coupling the sdld tubulars with me casing; 
25 means for fluidiciy coupling the perforated tubulars wiUi the solid tubulars; 

means for fluidiciy isolating: the producing subterranean zone from at least one 
other subterranean zone within the weilbore; 

means for fluidiciy coupling at least one of the perforated tubulars with the 
producing subterranean zone; and 
30 means for cleaning nratertab from the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars wittiin the weilbore. 
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